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ABSTRACT

This report contains geotechnical and geologic data from 62 CPT soundings and 29 
hollow-stem auger borings performed at four sites of permanent ground deformation caused by 
the 1994 Northridge, California, earthquake. Three of the sites were in the epicentral region 
within the San Fernando Valley, the fourth site was in Potrero Canyon. All four sites experienced 
high levels of ground shaking and ground cracking and were in areas where underground utilities, 
gas transmission lines, and foundations were damaged. The subsurface investigations found 
materials with a low resistance to liquefaction at three of the sites Balboa Boulevard, Wynne 
Avenue, and Potrero Canyon  and a weak soft clay at the fourth site  Maiden Street.

INTRODUCTION

The January 17, 1994, Ms=6.8 Northridge, California, earthquake created an estimated 
property loss of between $20 and 30 billion (Holzer and others, 1996), and was responsible for 
57 fatalities and more than 9,000 people injured (Gordon, 1994).

The earthquake occurred on a blind reverse fault beneath the San Fernando Valley. No 
primary surface faulting was associated with the earthquake (Gordon, 1994). The widespread 
damage to buildings, roads and life lines is attributed to the location of the epicenter within an 
urban region and the unusually high ground motions for a California earthquake of this size. Peak 
accelerations ranged from 1.8 g, at Tarzana (7 km from the epicenter) to 0.9 g at Sylmar (15 km 
from the epicenter) to 0.5 g at several other sites within 40 km of epicenter (Peterson, 1994).

Ground cracks and ground failures in the alluvium underlying the San Fernando Valley were 
extensive during the earthquake but the mechanism of failure at some sites was unclear. This 
report contains subsurface data that we collected to help resolve the questions as to the 
mechanisms of failure. A preliminary report was published by Holzer and others (1996). Holzer 
and others (in press) present a comprehensive analysis of these data.

Investigations were conducted at four ground failure sites during 1995 and 1996. The 
investigation consisted of cone and standard penetration tests, in-situ vane tests, and Shelby tube 
sampling. Laboratory tests on samples included: grain size, water content, bulk density, Atterberg 
limits, and laboratory vane tests. These investigations also were augmented with other USGS 
investigations described in Holzer and others (in press).

METHODS 

Cone Penetration Test (CPT)

Cone penetration tests were made at each of the four sites to define stratification and measure 
penetration resistance for use in estimating liquefaction resistance. The cone used is a 10-ton 
subtraction cone with a single element strain gauge in a 3.6 cm diameter housing. The 60-degree 
conical tip has an end area of 10 cm2 . The sleeve behind the tip has an area of 150 cm2 . The cone 
was advanced into the ground at a rate of 2-cm per second. The procedures and equipment follow
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the requirements described in the American Society of Testing and Materials (ASTM)guidelines 
D-3441-79 (ASTM, 1983).

Standard Penetration Test (SPT)

Following CPT soundings, SPT borings were made about 1.5 m away to measure dynamic 
penetration resistance for liquefaction analyses and to obtain samples for soil index tests. The SPT 
procedures follow the ASTM guidelines in D1586-67 (ASTM, 1983). These procedures were 
modified (Youd and Bennett, 1983) for use with hollow-stem augers (25-cm outside and 10-cm 
inside diameter). A Mobile2 split barrel "ADO standard penetration sampler" (5 cm outside and 
3.5 cm inside diameter) was used with liners. The sampler was driven into the soil with a Mobile 
"In-hole sampling hammer" (64 kg) falling 76 cm. The hammer is raised and dropped using a 
Mobile "Safe-T-Driver" hoist. After the hydraulic system has lifted the hammer the required 
distance the winch is reversed and cable is thrown off the hoist allowing the hammer to fall freely. 
The penetration resistance (N) is equal to the number of hammer blows to advance the sampler 30 
cm after an initial seating of 15 cm. The measured overall efficiency of this system is 68 percent 
(Douglas and Strutynsky, 1984). Samples were described in the field (including color), water 
content samples were sealed in containers, and carbon samples for dating were also collected. 
Undisturbed samples were taken with thin-walled Shelby tubes (7.6 x 91 cm and 8.9 x 76 cm). 
Tubes were slowly pushed into the soil past the tip of the auger, the auger was then advanced the 
sampling length, following which the tube was then rotated to shear off the sample from the 
undisturbed soil.

In-situ field vane tests were made through the hollow-stem auger to a maximum depth of 
about 6.4 m. The hand held vane instrument is a Pilcon model DR 799. The vane was rotated at 
90 degrees per minute. This is a faster than recommended rate, but because the device is hand 
held and operated without a gearing system it was a rate that could be reproduced with 
confidence. Justification for the high rate is described in Holzer and others (in press).

Laboratory Methods

Index tests conducted in the laboratory include; grain size (D422-63, ASTM, 1983), liquid 
limit (D423-66, ASTM, 1983), plastic limit (D424-59, ASTM, 1983), and water content (D2216, 
ASTM, 1983). Samples were classified using the Unified Soil Classification (D2488-69, ASTM, 
1983) as modified by Howard (1984). Shelby tube samples were cut into 15 cm lengths for bulk 
density and vane tests. The length of each subsample was measured and the tube and sample 
weighed. A pocket penetrometer was then used to measure compressive strength at the end of the 
sample. Next, shear strength was measured using a Wykeham Farrance laboratory vane shear with 
the sample still in the tube. The vane (12.7 x 12.7 mm) was pushed into the sample 40 mm and 
rotated at 90 degrees per minute. Peak strength, residual strength and remolded strength were 
determined, then the vane was removed and a water content sample was taken from the area of 
the vane test. The sample was then extruded and described. Results of the laboratory tests are

2Use of trade names is for descriptive purposes only.



shown in Table 2. CPT profiles, SPT data, median grain size and fines content, and brief field 
descriptions are shown in the logs.

Radiocarbon Analyses

Radiocarbon dates were determined using the accelerator mass spectrometer (AMS) 
technique. The reported dates have been adjusted by carbon-13 for total isotope effect generated 
in both nature and during the physical and chemical laboratory procedures. The carbon-13 content 
was measured concurrently with that of carbon-14 and carbon-12 in the accelerator beam, 
allowing a precise correction.

These dates are reported as RCYBP (radiocarbon years before 1950 A.D.). By international 
convention, the half-life of radiocarbon is taken as 5568 years and 95% of the activity of the 
National Bureau of Standards Oxalic Acid (original batch) used as the modern standard. The 
quoted errors are from the counting of the modern standard, background, and sample being 
analyzed. They represent a one standard deviation statistic (68% probability), based on the 
international convention, no corrections are made for DeVries effect, reservoir effects, or isotope 
fractionation in nature, unless specifically noted (Table 4). Stable carbon ratios are measured on 
request and are calculated relative to the PDB-1 international standard; the adjusted ages are 
normalized to -25 per mil carbon 13 (Bennett and Tinsley, 1995).

Liquefaction Resistance

Liquefaction resistance (figs. 28 and 29) was calculated using guidelines developed in the 
NCEER workshop on evaluation of liquefaction resistance held in Salt Lake City, Utah, January 4 
and 5, 1996 (Youd and Idriss, 1997). These guidelines update the empirical work of Seed and 
others (1985). The NCEER guidelines were incorporated into an Excel spreadsheet by Sam 
Gilstrap of Brigham Young University (written communication, 1996). Liquefaction resistance is 
shown in Table 3. Holzer and others (in press) discuss the levels of ground motion used in the 
analyses (Table 3) and they also describe the overall approach used in the analysis.

SITES

The first phase of the investigation began in May 1995 when CPT soundings were obtained at 
each site. Once the stratigraphy had been determined, SPT's were conducted to obtain samples 
and blow counts for liquefaction analysis. The first phase concluded in August 1995. The second 
phase started and ended in June 1996. CPT's and SPT's were conducted in areas outside the 
failure zones at Wynne Avenue and Maiden Street to determine with more certainty the 
subsurface conditions outside the failure zones.

Balboa Boulevard

The Balboa Boulevard site is located in the northern end of the San Fernando Valley where a 
5-km wide complex of ground cracks formed. This complex of cracks was the most damaging 
ground failure to occur during the earthquake (Hecker and others, 1995). Foundations of homes



were damaged and buried utilities were ruptured. One very large gas main in the middle of Balboa 
Boulevard was ruptured and the gas subsequently caught fire, destroying several homes.

Our investigation was conducted in an unnamed alley (parallel to Balboa Boulevard) about 40 
m west of Balboa Boulevard. The alley is in the western section of the main zone of cracks. These 
cracks run generally perpendicular to the regional topographic slope of 1.6%.

The Balboa profile line was about 570-m long, and included 17 CPT soundings and 13 
borings. Borings were used for SPT's, Shelby tube samples, field vane tests, and water monitoring 
wells. The monitoring wells were used to check the stability of the ground water level. The 
locations of the soundings and borings are shown in figures 1, 2, and 3.

Maiden Street

The Maiden Street site is located in a vacant lot that was intersected by a 0.5-km-long system 
of cracks that broke lifelines and damaged the foundations of several houses. There the crack 
system trends generally east-west; the most conspicuous cracks in the vacant lot form a 4-m wide 
graben with 0.1 to 0.2 m of vertical offset. For a detailed description of the failure see Holzer and 
others (in press). Two CPT sounding lines cross the graben, the first is a 50-m long line that is 
perpendicular to the graben and parallel with the regional 1 percent topographic gradient. Two 
SPT's are part of this line, one SPT inside the graben and one outside. The second line consists of 
closely spaced CPT's (10-14) running north-south across the graben.

In phase one, four auger borings were conducted in the vacant lot. Two were conducted 
within the graben (mal-3ab) and two outside the graben (mal-5ab). At sounding 3 and 5 the first 
boring was used to conduct SPT's, the second boring was used to obtain 7.6-cm diameter by 76- 
cm long Shelby tube samples. Layers that were too dense to sample with tubes where sampled 
with SPT's. In addition, a boring (mal-3c) in the graben was used exclusively for field vane tests.

In phase two, in addition to the soundings and borings in and immediately adjacent to the 
Maiden failure two soundings/borings were made on Melvin Ave. (mal-15) and Cantara St. (mal- 
16) to examine the subsurface conditions outside the failure zone. The locations of the soundings 
and borings is shown in figures 1, 2, 4, and 5.

Wynne Avenue

The Wynne Avenue ground failure consisted of a 150-m-long by 12-m-wide zone of cracks 
defining a graben (Holzer and others, in press). The failure zone trends northeast-southwest and is 
oblique to the regional topographic gradient (1.3%). The vertical offset in the graben ranged from 
0.1 to 0.2 m. The ground rupture damaged water and sewer lines.

Phase one of the investigation began with 11 CPT soundings running along the west side of 
Wynne Avenue, from the northernmost part of the cul-de-sac to just south of Cantara Street, a 
distance of 176 m. One boring was made at sounding 1 that combined SPT and Shelby tube 
samples. Three borings were made at sounding 5. The first was for SPT (wyn-5a), the second 
(wyn-5b) for Shelby tubes in the fine-grained material and 2 SPT in a sand unit. However, the 
sample recovery was less than 10% in 5b between 1.5 and 4.5 m. A third boring (wyn-5c) was 
made to resample the 1.5-4.5 m interval. In addition to the SPT's and tube sample, field vane tests



were conducted in 5c. The spacing between soundings wyn-5a-5b-5c was about 1.5 m. Two 
borings were made at sounding 7, one (wyn-7a) was for SPT's, the other (wyn-7b) was for 
Shelby tube samples and SPT's in the sand deposits.

Phase two was designed to investigate the area outside the zone of deformation. Three 
additional CPT's were made in line with the soundings from phase one. The northern most 
sounding (Wyn-14) is located on Schoenborn, north of Roscoe Boulevard, and 43 rri west of 
Garden Grove Avenue. The southern most sounding (Wyn 13) was located on Wynne Avenue 
about 30 m east of the intersection of Wynne, Nestle, and Lome. Sounding 12 is located 114 m 
south of Cantara Street on Wynne. SPT's were conducted at soundings 13 and 14 and included 
Shelby tube samples and field vane tests. The location of the soundings and borings is shown in 
figures 1,2,6, and 7.

Potrero Canyon

Potrero Canyon is a 5-km-long east-west trending valley about 15 km to the northwest of the 
San Fernando Valley. Ground cracks formed along the north and south margins of the canyon at 
the contact between the valley fill and bedrock hills. The zone of cracking on each side was about 
30 m wide, most of the cracks were extensional with overall displacement at least 10 cm. Vertical 
displacement ranged from a few centimeters to 60 cm (Rymer and others, 1995).

Two lines of CPT soundings were conducted across the valley. The eastern line (pot-2-7) runs 
along a north-south trending dirt road that entered a small opening on the south side of Potrero 
Canyon. The western line (pot-1, 8-12) extends from a high point in the small opening northwest 
across Potrero Canyon. Each of the lines of investigation consists of 6 CPT soundings and 2 
borings where SPT's were obtained, Shelby tubes were taken, and field vane tests were made. 
Locations of the site, soundings and borings are shown in figures 1 and 8.

RESULTS

Results from the laboratory tests are shown in Table 2. Included in these results are grain size 
measurements, Atterberg limits, liquidity index, activity, and strength measurements from field 
and laboratory vane tests. Many of the index tests can be viewed in the figures plotted against 
depth. Other index properties are plotted against each other to examine different relations. Figure 
16 shows the relation between plasticity index/2-micron clay content or activity. Figures 17a and 
17b show the relations between liquid limit and plasticity index, this serves as the basis for the 
fine-grained Unified Soils Classification. The relation between liquidity index and shear strength is 
shown in fig. 18. Liquidity index can be used to estimate strength, values greater than 1 indicate 
low shear strength whereas values less than 0 indicate high shear strengths. The ternary diagram 
in fig. 19 provides a quick and easy way to compare the hundreds of grain size tests and to 
determine which of the samples have clay (0.005 mm) contents less than 15%.



Balboa Boulevard

The site is underlain by alluvium composed of lean and fat clay (CL and CH) with varying 
amounts of sand to sandy gravel (GM) with all combinations in between. Grain size properties of 
all Balboa samples are shown in Table 2.

The stratigraphy was divided into four informal units (Holzer and others, in press). From top 
down they are: unit A is about 1-m thick and consists of road material, artificial fill, and 
agricultural soil. Unit B consists of late-Holocene sheet flood and debris flow deposits. The clast 
lithology changes from sedimentary north of sounding 13 to mixed sedimentary, crystalline, and 
metamorphic south of sounding 13.5. No part of units A or B is below the water table. Unit C 
consists of late Pleistocene to middle Holocene fluvial deposits. Unit D consists of dense and firm 
sand, silt, and clay fluvial deposits of Pleistocene age. Based on lithology, cementation, and 
pedogenic soil development unit D may be part of the Saugus Formation. The contact between 
the Pleistocene and Holocene deposits is marked by a significant increase in tip resistance and 
blow count. Except for soundings 9 and 14, all soundings were terminated in unit D because the 
maximum reaction force of the sounding system had been reached.

The northern and southern extent of the ground failure in the alley coincides with the 
intersection of the ground water and the Holocene units. Because of broken pipes and leaking 
water we were concerned that the water levels measured during the summer of 1995 did not 
reflect pre-earthquake conditions. Standpipes were placed in seven augered borings and 
monitored about 18 months. Water levels over this time were stable indicating that the water 
levels measured during the investigation probably represent pre-earthquake conditions.

Variation in field blow count, peak vane strength, density, water content, median grain size, 
liquidity index, and plasticity index with depth are shown in figs. 9-15, respectively. The Unified 
Soil Classification (USC) for fine-grained soils is shown in fig. 17. A general ternary particle-size 
classification is shown in fig. 19. A general cross section of the entire Balboa profile is shown in 
fig. 20. Detailed cross sections of the extension and compression zones are shown in figs. 21 and 
22, respectively. A detailed analysis of the Balboa Boulevard investigation is described in Holzer 
and others (in press).

Maiden Street

The site is underlain by two alluvial deposits which were divided into geotechnical units. The 
first geotechnical unit consists of two parts; unit A is a compacted residential fill, and unit B, 
Holocene alluvium composed of soft to very soft lean clay to sandy lean clay. The clay deposits 
are inferred to be of overbank and sheetflood origin. The ground water level beneath the failure 
was 3.9 m. No Holocene deposits with liquefaction potential were located beneath the failure 
zone. At a depth of 4.3 to 5.8 m the lean clay with sand is particularly soft. Field blow count is 1, 
field vane strength averages 26 kPa, and tip resistance is 0.2 MN/m2 .

The second geotechnical unit consists of Pleistocene alluvial deposits; the age is inferred on 
the basis of pedogenic soil profile developments. As at Balboa Boulevard, the contact between the 
Holocene and Pleistocene deposits is conspicuous in terms of increased penetration resistance and 
increased median grain size. The Pleistocene unit consists of very coarse silty sand to sandy lean



clay. Bedding is generally irregular and graded. Although unit D contains sediment susceptible to 
liquefaction, the factor of safety is greater than 1 at a peak ground acceleration of 0.51 g (Holzer 
and others, in press).

Geotechnical properties of samples are shown in Table 2. Variation in field blow count, peak 
vane strength, density, water content, median grain size, liquidity index, and plasticity index with 
depth are shown in figs. 9-15, respectively. The Unified Soil Classification (USC) for fine-grained 
soils is shown in fig. 17. A general ternary particle-size classification is shown in fig. 19. A general 
cross section of the entire profile is shown in fig. 23. Logs of the soundings and borings, with 
median grain sizes, fines content, and a short field description, are shown in logs mal-1-16.

Wynne Avenue

The site is underlain by Holocene and Pleistocene alluvial deposits composed of lean clay and 
silty sand (Holzer and others, in press). Unit A (0-2 m) consists of road base material, fill and silty 
sand to sandy lean clay. Unit B (2-6 m) consists of soft lean clay inferred to be flood basin 
deposits similar to the B unit at Maiden street. Unit C (6-15 m) is texturally similar to unit B 
although Unit C is much firmer. Also, Unit C contains two subunits of silty sand, C, (6-8 m) and 
C2 (10-11.5 m). Subunit C, extends from sounding 8 northward to sounding 14, in general 
coarsening towards the north. Subunit C2 is thickest underneath soundings 5 and 11 (separation 
only about 3.5 m) and disappears northward at sounding 2 and southward at sounding 8. Unit D 
was only sampled in one boring (5a) and is inferred to be Pleistocene in age based on the 
increased penetration resistance shown in the CPT and SPT.

Geotechnical properties of samples are shown in Table 2. Variation in field blow count, peak 
vane strength, density, water content, median grain size, liquidity index, and plasticity index with 
depth are shown in figs. 9-15, respectively. The Unified Soil Classification (USC) for fine-grained 
soils is shown in fig. 17. A general ternary particle-size classification is shown in fig. 19. A general 
cross section of the entire profile is shown in fig. 24. A detailed cross section of the graben is 
shown in fig. 25. Logs of the soundings and borings, with median grain sizes, fines content, and a 
short field description, are shown in logs wyn-1-14.

Potrero Canyon

The site is underlain by 12-13 m of Holocene lean clay (CL) with varying amounts of sand and 
layers of silty sand (SM) and sandy silt (ML) (Holzer and others, in press). The Holocene deposits 
can be divided into 2 units. Unit A is 1.8-3.5-m thick and consists of lean clay (CL) to sandy lean 
clay (CL) and silt with sand (ML). This unit is almost entirely above the water table, which ranges 
from 2 to 5.6 m below the ground surface. Unit C ranges from 7 to 14.9-m thick and consists of 
lean clay (CL) with varying amounts of sand with 0.3 to 1.8-m thick discontinuous layers of sandy 
silt (ML) to silty sand (SM). Unit D is inferred to be Pleistocene in age based on pedogenic soil 
development and penetration resistance. Not all soundings penetrated into unit D; those that did 
penetrated 0.2 to 3.8 m into the unit. The unit consists of dense silty sand (SM) and firm lean clay 
(CL) with varying amounts of sand.

Geotechnical properties of samples are shown in Table 2. Variation in field blow count, peak 
vane strength, density, water content, median grain size, liquidity index, and plasticity index with



depth are shown in figs. 9-15, respectively. The Unified Soil Classification (USC) for fine-grained 
soils is shown in fig. 17. A general ternary particle-size classification is shown in fig. 19. Cross 
sections of the east and west profile lines are shown in figs. 26 and 27, respectively. Logs of the 
soundings and borings, with median grain sizes, fines content, and a short field description, are 
shown in logs Potl-12.

Liquefaction Resistance

The liquefaction resistance of samples below the water table and with 15 percent or less clay 
(0.005 mm) is shown in Table 3. Samples were not evaluated if the beds the samples came from 
were less than 20 cm thick and if the sample interval contained more than 8 cm of clay. This last 
restriction occurred frequently because many beds were thin and the sampler penetrated first sand 
and then clay. Fines content (O.075 mm) of the evaluated samples ranged from 8 to 82 percent. 
Field blow counts ranged from 4 to 220 blows per foot.
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Table 1. Soundings, borings, and tests.

Sites

Balboa Boulevard 
(Bal)

Maiden Street 
(Mal)

Soundings

1
2
3
4 

4.5
5
6
7
8
9
10
11
12 

13b 
13.5 
14c
15
16
1
2 
3a 
3b 
3c
4
5a
5b
6
7
8
9
10
11
12
13
14
15
16

Tests

CPT
CPT, SPT, Tubes, Vane
CPT
CPT, SPT, Tubes, Vane, Well
SPT, Tubes, Vane
CPT
CPT, SPT, Tubes, Vane, Well
CPT
CPT, SPT, Tubes, Vane
CPT
CPT, SPT, Tubes, Vane, Well
CPT, SPT, Tubes, Vane
CPT, SPT, Tubes, Vane, Well
CPT, SPT, Tubes, Vane, Well
CPT, SPT, Tubes, Vane
CPT, SPT, Tubes, Vane
CPT, SPT, Tubes, Vane, Well
CPT, SPT, Tubes, Vane
CPT
CPT
CPT, SPT
Tubes, SPT, Well
Vane
CPT
CPT, SPT
Tubes, SPT
CPT
CPT
CPT
CPT
CPT
CPT
CPT
CPT
CPT
CPT, SPT, Tubes, Vane
CPT, SPT, Tubes, Vane
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Table 1 continued

Sites

Wynne Avenue 
(Wyn)

Potrero Canyon 
(Pot)

Soundings

1
2
3
4
5a
5b
5c
6
7a
7b
8
9
10
11
12
13
14

1
2
3
4
5
6
7
8
9
10
11
12

Tests

CPT
CPT
CPT
CPT
CPT, SPT
Tubes, SPT
Tubes, SPT, Vane
CPT
CPT, SPT, Tubes
Tubes, SPT
CPT
CPT
CPT
CPT
CPT
CPT, SPT, Tubes, Vane
CPT, SPT, Tubes, Vane

CPT
CPT
CPT, SPT, Tubes, Vane
CPT
CPT
CPT, SPT, Tubes, Vane
CPT
CPT, SPT, Tubes, Vane
CPT
CPT
CPT
CPT, SPT, Tubes, Vane
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Table 3 Liquefaction Resistance

Balboa

Depth
fort

9.1
9.4
8.3
9.4
13.1
10.5
11.6
9.0
9.3
11.1
12.2
8.8
10.1
11.0
11.0
11.4
14.3
15.2
12.0
12.5
13.7
14.2
12.5
13.0
13.4
14.2
12.2
13.3
14.3
11.0
12.5
14.0
14.9

Depth
ftn

30.0
31.0
27.0
31.0
43.0
34.5
38.0
29.5
30.5
36.5
40.0
29.0
33.0
36.0
36.0
37.5
47.0
50.0
39.5
41.0
45.0
46.5
41.0
42.5
44.0
46.5
40.0
43.5
47.0
36.0
41.0
46.0
49.0

N

20
15
10
26
102
37
92
53
22
37
181
46
122
30
142
68
15
48
29
48
23
56

220
36
20
121
29
38
74
21
30
30
149

(N1)60CS

24.3
19.7
15.5
24.1
85.4
37.9
81.2
53

25.3
36.5
146.9
43.2
104.6
30.9
122.9
63.6
18.4
44.4
30.9
46.9
25.2
52.1
186.7
36.1
23.1
102.7
27.9
35.2
61.2
22.6
28.7
29.2
113.1

Fines

54
47
51
16
30
50
31
8

38
42
29
25
28
36
28
26
50
33
33
38
33
38
50
45
47
37
28
32
31
62
50
37
23

Fs, SPT

0.60
0.48
0.42
0.64
1.99
1.99
1.99
1.99
0.68
1.99
1.99
1.99
1.99
1.99
1.99
1.99
0.42
1.99
1.99
1.99
0.61
1.99
1.99
1.99
0.56
1.99
0.77
1.99
1.99
0.65
0.95

1
1.99

CSRi

0.582
0.570
0.515
0.546
0.543
0.541
0.553
0.520
0.545
0.570
0.578
0.527
0.554
0.565
0.608
0.612
0.620
0.630
0.625
0.625
0.625
0.625
0.600
0.600
0.600
0.600
0.570
0.580
0.590
0.489
0.500
0.540
0.560

Unit

c2
c2
c2
c2
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d

Sounding

10
12
13
13
2
4
4

4.5
6
6
6
8
8
8
10
10
11
11
12
12
12
12
13
13
13
13

13.5
13.5
13.5
15
15
15
15

Water
table (ft)

23.7
25.0
26.8
26.8
31.0
29.0
29.0
28.9
27.5
27.5
27.5
27.3
27.3
27.3
23.7
23.7
25.0
25.0
25.0
25.0
25.0
25.0
26.8
26.8
26.8
26.8
27.5
27.5
27.5
35.1
35.1
35.1
35.1

Acceler
ation (g)

0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84

Maiden

Depth
(m)

10.0
10.1

Depth
(ft)

32.8
33.1

N

27
46

(N1)60CS

30.5
51.5

Fines

23
31

Fs, SPT

1.99
1.99

CSRi

0.477
0.497

Unit

d
d

Sounding

3b
5a

Water
table (ft)

12.7
11.2

Acceler
ation (g)

0.51
0.51
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Wynne

Depth
fm)

6.4
7.2
6.1
6.9
7.6
6.6
7.0
6.4
7.1
6.4
7.6
6.2
6.9
6.9
7.9
8.7
9.8
9.9
10.4
11.3
16.2

Depth
ffi)

21.0
23.5
20.0
22.5
25.0
21.5
23.0
21.0
23.0
21.0
25.0
20.5
22.5
22.5
26.0
28.5
32.5
32.5
34.0
37.0
53.0

N

9
20
10
29
8
19
20
16
26
12
13
8
15
16
21
12
17
13
24
39
71

(N1)60CS

16.5
21.9
17.2
34.9
9.2

21.7
23.9
21.4
29.4
20.3
20.8

12
20.5
17.7
22.7
13.8
20.9
19.7
25

43.8
67.9

Fines

37
11
32
23
9

11
17
23
14
43
54
18
23
23
20
18
29
49
10
31
38

Fs, SPT

0.61
0.77
0.62
1.9

0.31
0.76
0.84
0.76
1.27
0.68
0.65
0.41
0.66
0.76
0.93
0.53
0.61
0.57
0.79
1.9
1.9

CSRi

0.376
0.397
0.385
0.407
0.425
0.399
0.410
0.394
0.412
0.419
0.449
0.413
0.433
0.323
0.347
0.364
0.481
0.483
0.462
0.463
0.444

Unit

C1

C1

C1

c1
C1

c1
C1

c1
C1

C1

c1
c1
c1
C1

c1
c1
c2
c2
c2
c2
d

Sounding

1
1

5a
5a
5a
5b
5b
5c
5c
7a
7a
7b
7b
14
14
14
7b
7a
5a
5a
5a

Water 
table (ft)

15.5
15.5
14.0
14.0
14.0
14.0
14.0
14.0
14.0
12.5
12.5
12.5
12.5
21.7
21.7
21.7
12.5
12.5
14.0
14.0
14.0

Acceler 
ation (g)

0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51

Potrero

Depth
(m)

6.1
6.7
4.6
7.5
4.6
6.4
9.8
5.9
7.9
10.7
15.4
13.6
12.5
13.1

Depth
ffi)

20.0
22.0
15.1
25.6
15.0
21.0
32.2
19.4
25.9
35.1

50.527
44.622
41.013
42.981

N

9
10
7
9
7
9
5
6
4
8

59
32
86
36

(N1)60CS

16.4
17.1
14.2
17.2
12.7
16.2
12
14

10.1
15.4
58.2
37.3
91.6
39.2

Fines

46
43
78
82
30
52
45
69
28
73
21
35
15
16

Fs, SPT

0.62
0.62
0.56
0.56
0.55
0.6

0.39
0.44
0.29
0.44
1.99
1.99
1.99
1.99

CSRi

0.369
0.383
0.354
0.425
0.326
0.377
0.427
0.446
0.480
0.490
0.424
0.419
0.479
0.474

Unit

C1

c1
C1

c1
C1

c1
C1

C1

C1

a
d
d
d
d

Sounding

3
3
6
6
8
8
8

12
12
12
6
8

12
12

Water 
table (ft)

10.7
10.7
9.3
9.3
10.8
10.8
10.8
6.6
6.5
6.5
9.3
10.8
6.5
6.5

Acceler 
ation (g)

0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
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Table 4. Radiocarbon analyses from Balboa Boulevard.

Lab 
Number

Sample 
Name

Depth ft (m) 14C AGE Description

CAMS- 
26048
CAMS- 
26049
CAMS- 
26050
CAMS- 
26051
CAMS- 
26052 
CAMS- 
26053
CAMS- 
26054

Bal2-10D-A

BallO-15A

Ball2-10

Ball 3-5

Ball3-ll

Ball5-14C

Ball6-15E

29.4(8.96)

39.3(11.99)

34.6(10.56)

23.1(7.04)

34.3(10.45)

32.9(10.02)

41.0(12.5)

11710±100 Several 2 mm size organic
fragments, prob. charcoal. 

12150 ± 70 Charcoal frags, to 4 mm.

12650 ± 90 Several 2-3 mm fragments, prob. 
charcoal.

6200 ±80 2 primary organic fragments; 
probably charcoal to 5 mm.

1213 0 ± 70 Numerous charcoal fragments to
4 mm. 

11560 ± 100 Numerous charcoal(?) fragments
to 3 mm.

14630 ±110 Very small organic fragments 
(charcoal?)
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USGS GEOTECHNICAL LOG

HOLE NUMBER _L

LOCATION Balboa Boulevard (BAD

DATE DRILLED CPT: 4-12-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 361829.5. Y: 379445U 

GROUNDWATER ___________________

PERSONNEL D: Bennett/Critev ELEVATION 1092 ft.: 332.8m MSL

GRAIN SIZE

8 
a

SOIL DESCRIPTION

-35

-40

X X
x Fill

Silty sand to sandy silt

Sandy lean clay to lean clay

Sandy lean clay and sandy silt grading downward 
to silty sand

Sandy lean clay and sandy silt grading downward 
to silty sand

Silty sand

End of sounding, 34.1 ft., 10.4 m

REMARKS: Most northern sounding, out of failure zone. 
Dry at 34 ft. Magnitude= 6.8 Acceteration= 0.84

Page / of 1 
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USGS GEOTECHNICAL LOG

HOLE NUMBER _2_

LOCATION Balboa Boulevard (BAD

DATE DRILLED CPT: 4-12-95: SPT: 5-17-95 

PERSONNEL L: Ponti: D: Bennett/Crilev

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 361828.9. Y: 3794384.6 

GROUNDWATER 31ft; 9.4m___________

ELEVATION 1085 ft.: 330.7 m MSL

GRAIN SIZE

en

en
S3 
d

GRAPHIC LOG

SOIL DESCRIPTION

m

0.055

0.020
0.014

0.069
0.082

0.070

0.083
0.071

0.095
0.021

0.025
0.040

0.016
0.044

-30 0.093
0.040

0.035
0.076

-35
0.059
0.118

0.249
0.020

-40 0.011 
0-033

69
53

56

84
78

78
48

48
64

76
45

60
70

68
74

44
65

48
69

59
41

42
24

66
J2_

a

a

a

a
SM

ML

SM
a

a

a

a

SM
a

a 
sc

a
SM

SM
a

Sandy lean CLAY, 10YR4/3 to 3/3, dark yellowish 
brown, not sticky or plastic, friable, massive: 
3% clasts to 7 mm

Sandy lean CLAY massive. 10YR4/4, dark 
yellowish brown, modern roots, not sticky or 
plastic
Lean CLAY with sand, 10YR4/4, dark yellowish 
brown not sticky, slightly plastic, friable, 
massive, pebbles to 15 mm,
Lean CLAY with sand to silty SAND at base, 
10YR4/4, dark yellowish brown, slightly sticky 
and plastic, rare pebble to 30 mm, massive

Sandy SILT, 10YR4/4, dark yellowish brown, 
slightly sticky and plastic friable, roots 
present

Silty SAND to sandy lean CLAY, 10YR4/4, dark 
yellowish brown, not sticky, slightly plastic, 
massive, some pebbles to 15 mm, pp=1.2-1.6 ksc

Silty SAND, 10YR4/4, dark yellowish brown, part 
of above; and in sharp contact, lean CLAY with 
sand, same color, slightly sticky and plastic
Lean CLAY with sand to sandy lean CLAY 10YR4/3. 
dark yellowish brown, slightly sticky and 
plastic, massive, pp=2-4 ksc

Lean CLAY with sand, 10YR4/3. dark yellowish 
brown, slightly sticky and plastic, soft, 
moderately effervescent

Silty SAND, 10YR4/2, yellowish brown, to sandy 
lean CLAY, same color, red mottles, 7.5YR3/4, 
few thin CaC03 stringers
ii,7i(H-iOO uncorrected radiocarbon years
Sandy lean CLAY grades downward to clayey SAND, 
10YR4/3, dark yellowish brown, slightly sticky 
and plastic, rare carbonate

Sandy SILT to sandy lean CLAY to silty SAND at 
the base, 10YR4/3, dark yellowish brown, not 
sticky or plastic, rare carbonate 
Silty SAND to lean CLAY with sand, with depth, 
10YR3/3 dark yellowish brown, poorly sorted, 
soft, not sticky or plastic, pp=i.6-4.5 ksc
Sandy lean CLAY to lean CLAY with sand, 
10YR4/3, dark yellowish brown, slightly sticky 
and plastic, CaCo3 near top

REMARKS: Out of failure zone.
Magnitude= 6.8 Acceleration. 0.84



USGS GEOTECHNICAL LOG

HOLEN 

LOCATI 

DATED 

PERSOh

PS
12.5- 

13- 

13.5--45
14-

14.5-

15-
-50

15.5-

16-

16.5-
-55

17-

17.5-

18-

-60 
ias-

19-

19.5-

-65 2̂0-

20.5-

21-

-70 2ts_

22-

22.5-

23.5-

24-

-80

IMRFR 2

ON Balboa Boulevard (BAL)

RTI i Fn CPT: 4-12-95; SPT: 5-17-95

JNIFI L: Ponti; D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 

8 0

MN/m2

0 fi

z 
i

19

102

GRAIN SIZE

^
a

0.400 
0.235

CO

LL

16 
30

3

CL

SM

PROJE 

COOR 

GROU 

ELEV;

i
1
D

1

GRAPHIC LOG

..........;._

............_

............

............
~     -
_.........._
..............

TT Northridge Ground Deformation Studies

nTNATFq X: 361828.9. Y: 3794384.6

MRWATFR 31ft: 9.4m

<mnw 1085ft: 330.7m MSL

SOIL DESCRPTION

Silty SAND, 10YR4/3 dark brown, at top to 5Y7/1 
to 5/3 light gray to olive, not plastic, 
(Saugus Formation??)

End of boring, 43.5 ft., 13.3 m

i           i i               i Pace 2 of 2 
Magritude= 6.8 Acceleration 0.84 R ^r

DvJ



. HOLEN 

LOCATI 

DATED 

PERSOh

£* 1
8- I

.5-

/-

5 <* 
2- 

2.5-

-10 *
35- 

4-

-15 <*
5-

5.5-

20 *
6.5- 

7-

-25 r*
8-

B.5-

-30 *
9.5- 

10-

^35 ^
//- 

US- 

12--40

USGS GEOT

UMRFR 3

OKI Balboa Boulevard (BAD

RTMFn CRT: 4-12-95

JNFI D: Bennett/Critev

CONE PENETRATION TEST

RATIO 
%

8 0

I

TIP o
MN/m2 

0 B~? 

\

 z. 
i

£

GRAIN SIZE

IBo

s
en
g
UL

REMARKS: Outside of failure zone, next to cracks.

cn
2 
d

ECHNICA

PROJECT 

COORDIN 

GROUNDW 

ELEVATI

i-

i

A 

A 
V
i

[

\
i

C

^
t

C

3

r

I

%

}

)

GRAPHIC LOG

X X 
X > 

X X
X >

..............

..............

..............

..............

..............

..............

..............

I
I
.............

.............

.............

^

L LOG 

Northridae Ground Deformation Studies

ATFC; X: 361828.6, Y: 3794356.6

ATFR 30 ft.: 9.1 m

  1082ft; 329.8m MSL

SOIL DESCRIPTION

y

Magnitude3 6.8

Fill 

Silty sand

Lean clay to sandy lean clay 

Interbedded silty sand and sandy lean clay

Sandy lean clay to lean clay with sand

Silty sand

Sandy lean clay 

Silty sand

End of sounding, 34.1 ft. , 10.

Acceleration3 0.84

4 in
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HOLEN 

LOCATI 

DATED 

PERSOh

uj$ 1{"^ <^~*' ^§i

.5-

J-

5 ts~
2-

2.5-

-10 *
3.5- 

4-

- 15 **
5- 

5.5-

-20 *
0.5- 

7-

-25 7*
6- 

8.5-

-30 *
0.5- 

# 

^SO\J

It- 

12-

40

IIMRFR 4

USGS GEOT

ON Balboa Boulevard (BAD

RTllFD CPT: 4/2/5; SPT: 5/18/95

JNFI L: Ponti/Hecker, D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 

8 0

j

0
~«. 

/

1

i
C

MN/m2 

e

2

i
>

f

 z. 
i 
i 

6

8

13

18

u»

25

37

92

GRAIN SIZE

1

0.099 
0.057

0.024

0.013 
0.029

0.063 
0.027

8:8i

0.040 
0.200

0.056 
0.040

0.109
0.077

0.066 
0.395

0.165 
0.068

0.060 
0.082

0.093 
0.075

0.072 
0.182

en 

LL

44 
57

77

82 
70

53 
65

55

62 
29

60 
56

48
42

53 
15

36 
53

56 
45

42 
50

50 
31

REMARKS: Northernmost soundng in failure zone. 
In the grabea

en 
en

3

SM 
CL

CL

CL

CL

SM 
CL

CL 
SM

CL

win

CL 
SM

SM 
CL

CL 
SM

SM

ML 
SM

ECHNICA

PROJECT 

COORDIN 

GROUNDS 

ELEVATI

i  

i

\ 
i

[

t

C 

i

C 

)

k
I

r 

i

3

k

\

)

GRAPHIC LOG

X X

X X 
X >

............

............

. '"-r-

. -  

I
............

............

.̂...........

............

L LOG 

Northridqe Ground Deformation Studies

ATFS X: 361828.5. Y: 3794340.5

IATFR 28 ft- 8.5 m

nw 1081ft: 329.5m MSL

SOB. 06SCRPTION

Vs"

 \

\
\
X

\
Magnitude= 6.8

Fill

Silty 
brown 
massiv

Lean 0 
slight 
violen

- Lean C 
yellow 
efferv

Sandy 
massivi 
efferv<

Silty ! 
brown 
pebble.

Sandy 
brown 
betweer

Sandy 
yellow 
to 15 r

Silty < 
10YR4/- 
brown ,

- Mostly 
dark yt 
gray 5C 
or plas

- Silty < 
base, 1 
brown 
massive

- Sandy 
brown 
olive t 
partinc

- Silty < 
strong 
to 30 n

- Silty < 
yellow: 
to strc 
massive
End of

SAND to sandy lean CLAY, 10YR3/3 dark 
to 10YR3/2 very dark grayish brown, 
B, firm to friable, effervescent

J\Y with sand, Brown 10YR4/3, soft, 
ly sticky and plastic, pebbles to 10mm. 
tly effervescent
LAY with sand, brown 10YR4/3 to dark 
ish brown 10YR4/4, massive, strongly 
sscent, pp=0.2-3.2 ksc

lean CLAY, dark yellowish brown 10YR4/4. 
3, pebbles to 10 mm. violently 
sscent

3AND to sandy lean CLAY, dark yellowish 
10YR4/4, massive, slightly plastic, 
3 to 20 mm, violently effervescent

lean CLAY to silty SAND, dark yellowish 
10YR4/4, massive, distinct contact 
i the two

lean CLAY, brown 10YR3/4 to dark 
^sh brown 10YR4/4, massive, some pebbles 
nm

BAND to silty SAND with gravel.
d  ̂ /A rlank" WP! 1 nwi <?h hr*nwn ^n V/P! Inwi ^h
gravel rare to 20% and up to 20 mm
silty SAND, one layer sandy lean CLAY. 

Jllowish brown 10YR4/4 to variable, dark 
3Y4/1. grayish brown 2.5Y5/3, not sticky 
stic, friable
3AND with gravel to sandy lean CLAY at 
3rown 10YR4/3 with mottles of strong 
7.5YR5/6, slightly sticky and plastic. 
;. not effervescent
.ean CLAY to silty SAND, dark yellowish 
LOYR4/8 mottled with grayish brown-light 
jrown 2.5Y5/3, breaks along horizontal 
js; not effervescent, massive 
3AND, light olive brown 2.5Y5/4 with 
brown 7.5Y4/6 mottles, massive, pebbles 

nm, not effervescent
3AND, light brownish gray to light 
ish brown 2.5Y6/3, with mottles of brown 
)ng brown 7.5Y4/5, pebbles to 30 mm,
>

sounding, 38.5 ft., 11.7 m

nOA Pd<jtilufl 
Acce)eration= 0.84 _, H

' 1



HOLEN 

LOCATI 

DATED 

PERSON

£* 1 

§- I

.5-

1-

-5 if-
2- 

2.5-

-10 >
3.5- 

4-

\C 4.5-

5- 

5.5-

-20 *
6.5- 

7-

' 25 ^
L-\J

a-

8.5-

-30 *
S.5-

10-

-35 "*
fc-

;i5-

12--40

USGS GEOT

1MRFR 4.5

DM Balboa Boulevard (BAD

RTiiFn SPT: 5-16-95

INFI L: Ponti: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

"TCPo 
MN/m2

o e

 z. 
i

fc

7

15

23

53

GRAIN SIZE

1
*8

o

0.021

0.009 
0.035

0.085 
0.163

0255 
0.096

0.053 
0.470

0517°

n
tn

£ 
LL

80

83 
67

47 
28

27 
43

66 
18

19 
8

REMARKS: In failure zone bewteen soundings 
4 and 5, no CPT.

tf>
53 
d

CL

CL

SM

SM

ML 
SM

SW-SN

ECHNIC

PROJE 

COOR 

GROU 

ELEV)

j^

A

A 
V
i 

I

\ 
i

C

^ 
/ 
C

i

3

*

\

i

GRAPHIC LOG

X X
x >

X X 
X X

)..............k

:AL LOG
:PT Northridae Ground Deformation Studies

DTNATFS X: 361828.3, Y: 3794329.5

MHWATFR 27.5 ft: 8.4 m

iTinM 1080ft.: 3292m MSL

SOIL DESCRIPTION

Sandy lean clay, very dark grayish brown, 
10YR3/2

^- Pebbley gravel, 50-100 mm

Lean CLAY with sand, brown to dark brown, 
10YR4/3, massive, moderately plastic and 
slightly sticky, soft 

1^- Lean CLAY with sand, dark yellowish brown, 
10YR4/4, slightly sticky and plastic, similar 
to above

Silty SAND, dark yellowish brown, 10YR4/4, 
massive, non-plastic to slightly plastic, not 
sticky to slighty sticky, gravel to 10 mm, some 
sharp bedding changes

Silty SAND, yellowish brown, 10YR5/4, top- 
slightly sticky and plastic, firm; bottom- 
massive, gravel to 70 mm, not sticky or plastic 

^ ^ Silty SAND, yellowish brown 10YR5/4 to dark 
* yellowish brown 10YR4/4, and light olive brown 
-v 2.5Y5/4 at bottom, not plastic or sticky, 
\ arkosic sand, boundaries between subsamples 
\ sharp, 50 mm layer of sandy SILT in middle
\\- SAND with silt to silty SAND with gravel, 
\ brown, 10YR5/3, gravel to 30 mm, consists of 
\ weathered sedimentary and granitic c lasts

End of sounding, 29.8 ft., 9.1 m

i          i i               i Paae / of / 
Magritude= 6.8 Acceleration= 0.84 y

' *-



USGS GEOTECHNICAL LOG

HOLE NUMBER

LOCATION Balboa Boulevard (BAD

DATE DRILLED CPT: 4-13-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 3618282. Y: 3794312.1 

GROUNDWATER __________________

PERSONNEL D: Bennett/Crilev ELEVATION 1079 ft; 328.9 m MSL

o
<U 4)

CONE PENETRATION TEST

RATIO

CO

TIP,
MN/m2

GRAIN SIZE
C LOG

SOIL DESCRIPTION

-5

-10

1- 

15-

2- 

2.5-

3.5- 

4-

-15

-20

5-

5.5-

6.5- 

7-

-25

A5-

-30

/O-

-35

-40

X X
X 

X X

&

Fill

Lean clay to sandy lean clay

Silty sand

Lean clay to sandy lean clay

Silty sand

End of sounding, 28.9 ft., 8.8 m

REMARKS: Dry to 28.9 in CPT soundng.
Magnitude= 6.8 Acce)eration= 0.84

toft



USGS GEOTECHNICAL LOG

HOLEN 

LOCATI 

DATED 

PERSO

£f 1
Si* 1 o*"" >s

.5-

t-

-5 &
2-

25-

-10 *
3.5- 

4-

15 <* 
5- 

5.5-

-20 +
6.5- 

7-

-25 '*
8- 

8.5-

' 30 *
0.5- 

# 

oc »5-
ou

ff-

/I5-

12-

40

LJMRFR 6

nw Balboa Boulevard (BAD

RTI i Fn CPT: 4-13-95: SPT: 7-10-95

JNFI L: Ponti: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

B 0

\

TIP, 
MN/m2

0 B

?

"

z 
i

ft

g

14

7

11

22

37

181

GRAIN SIZE

1=

}

0.018

0.093 
0.037

0.014

S&

0.043 
0.082

0.084
0.123

0.112 
0.033

0.087 
0.092

10.00 
0.169

X

en

£
EL

74

46 
65

82

75 
67

66 
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X

*
43 
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4 
36

REMARKS:

cn 
en <
d

a

SM
a

a

a

a
SM 
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SM
a

SM

t»H 
SM

PROJE 

COOR 

6ROU 

ELEV

H;

A 
A
\ r

i

E

i
/ 

C

1

y

c

i

3

\

r 

k

I

GRAPHIC LOG

X X 
X > 

X X 
X >

!
..............

 ^    

............

rpT Northridge Ground Deformation Studies

niWATFq X: 361828.0. Y: 3794296.6

MRWATFR 26.9 ft: 82m

ATinw 1077 ft: 328.3m Ma

SOD. DESCRIPTION

Lean CLAY with sand, dark yellowish brown 
I10YR4/4, sticky and plastic, firm, one piece of 

gravel to 20 mm, one modern root, carbonate 
filaments common, effervescent

Silty SAND, dark yellowish brown, 10YR4/4, 
friable, gravel to 15 mm, effervescent; and, 
sandy lean CLAY, same color, slightly sticky 
and plastic, sand to 4 mm, few carbonate 
filaments

Lean CLAY with sand, dark yellowish brown, 
10YR4/4, friable, gravel to 10 mm, matrix 
supported, moderate effervescence, modern root 
in bottom

Lean CLAY with sand to sandy lean CLAY, dark 
grayish brown, 10YR4/2, slightly sticky and 

2 plastic, moderately effervescent, some light 
A brown mottles

\- Sandy lean CLAY, dark grayish brown to olive 
brown 2.5Y4/3. sand to 3 mm; and sandy SILT to 

-^ silty SAND at bottom, olive brown, 2.5Y4/5, 
\ massive, common roots and carbonized roots
^ Silty SAND, dark brown 7.5Y3/3, gravel to 10 

mm, some effervescence, some brown mottling, 
not sticky or plastic
Mostly silty SAND to lean CLAY with sand, very 
dark grayish brown 10YR3/2, very poorly sorted, 
massive, slight effervescece, olive brown 
2.5Y4/4 and olive 5Y4/2 mottles

""  Silty SAND, brown to dark brown 7.5Y4/2 and 
dark grayish brown 2.5Y4/2 mottles, not sticky 
or plastic, diffuse contact, friable

GRAVEL with sand to silty SAND, light brownish 
gray 2.5Y6/2, weathered and rotten sedimentary 
clasts, black basalt clast, white 2.5Y8/2, 
hard, carbonate cement. Sauaus soils (?)

Magnitude- 6.8 Acceleration* 0.84 y?*'*' ^
/ -H-



USGS GEOTECHNICAL LOG

HOLEN 

LOCATI 

DATEC 

PERSO

t  "53 <C

fi« 1

12.5-

13-

13.5--45
14-

14.5-

15-
-50

15.5-

16-

16.5-
-55

17-

17.5-

16-

-60 
ia5-

19-

19.5-

20.5-

2t-

22-

22.5-

23.5-

24-

-80

IIMRFR 6

nw Balboa Boulevard (BAL)

RTI i Fn CPT: 4-13-95: SPT: 7-10-95

JNFI L: Ponti; D: Bennett/Crilev

CONE PENETRATION TEST

RATIO

8 0

TP 
MN/m2

o e

z 
1

tbl

GRAIN SIZE

"e

Q

tn

u.

tn

PROJE 

COOR 

GROU 

ELEV

|

D

RAPHIC LOG

S5

:rr Northridae Ground Deformation Studies

niMATF^ X: 361828.0, Y: 3794296.6

MHWATFR 26.9 ft: 82m

ATTOM 1077 ft: 328.3m Ma

SOIL DESCRPTION

End of sounding, 40.5 ft., 12.3 m

Magritude= 6.8 Acceleration- 0.84 ^c 2ui2
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USGS GEOTECHNICAL LOG

HOLE NUMBER JL

LOCATION Balboa Boulevard (BAD

DATE DRILLED CPT: 4-13-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 361827.8. Y: 3794273.7 

GROUNDWATER 26 ff 7.9m___________

PERSONNEL D: Bennett/Crilev ELEVATION 1076 ft: 328.0 m MSL

£* 1

CONE PENETRATION TEST

RATIO 
%

CO

. 
MN/m2

GRAIN SIZE

ss
en SOIL DESCRIPTION

-10

15

-20

-25

-30

-35

40

.5-

1- 

15-

2- 

2.5-

3- 

3.5-

4- 

4.5-

5- 

5.5-

6- 

6.5-

7- 

7.5-

6- 

8.5-

9- 

9.5-

10- 

10.5-

tl- 

H5-

12-

Fill

Lean CLAY to sandy lean CLAY

Silty SAND

Lean CLAY to sandy lean CLAY

Silty SAND

End of sounding, 34.5 ft., 10.5 m

REMARKS:
Magnitude* 6.8 Acceteration= 0.84
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HOLEN 

LOCATI 

DATED 

PERSO

x ~ ?
h- 0) 1)6* I

.5-

t-

-5 « 
2- 

2.5-

-10 *
3.5-

4-

5- 

5.5-

on 6-£U
0.5- 

7-

-25 7*

"i /^\ 5--30
9.5- 

' ~- 10.5-

115-

-40 *

USGS GEOT

IIMRFR 8

ON Balboa Boulevard (BAD

RTI I Fn CPT: 4/13/95; SPT:5/19/95

JNFI L: Ponti; D: Bennett/Criley

CONE PENETRATION TEST

RATIO 

8 0

i
TIP, 

MN/m2

0 fi

<^

z 
i
i 
Q.cn

5

15

12

8

17

46

122

30

GRAIN SIZE

j=

8
Q

0.035

0.106 
0.076

0.027

0.015 
0.033

0.020

0.230 
0.101

0237 
0.020

0.056 
0.036

0.076 
0.018

0.035 
0.081

0.235

0.420

0.238 
0.500

0.138

a* 

cn

LJL

67

42 
50

65

80 
71

59

32 
43

23 
73

56 
64

49 
88

66 
48

33

25

28 
12

36

REMARKS:

cn 
cn

3

CL

SM

CL

CL

CL

SM

SM 
CL

CL

SM
OH

CL 
SM
SM

SM

SM
SW-SM

SM

ECHNIC

PROJE 

COOR 

GROU 

ELEV;

h- 

3.

A
A
 

,

E

)

C

^

j

C

\

3

N 

f

1

GRAPHIC LOG

X X 
X X 

X X 
X > 

X X
x >" "-

-       -
-       
_ ..........
-       -

1
..............

.............

.............

.............

.............

z
1 II l..l»l

.............

:Ai LOG
TT Northridqe Ground Deformation Studies

niWATFc; X: 361827.5, Y: 3794244.5

^inwATFR 26ft: 7.9m

iTTDN 1073ft; 327.1m MSL

SOIL DESCRIPTION

Fill 
~x- Sandy lean CLAY, very dark grayish brown 

10YR3/2. massive, brick pieces very common
"^ Silty SAND, olive brown 2.5Y4/4, fines upward, 

massive, gravel up to 50 mm, cabonate very 
common, not sticky or plastic, no organics or 
open pores

Sandy lean CLAY brown to dark brown 10YR4/3, 
sticky and plastic, firm, gravel to 20 mm, very 
effervescent 

^- Lean CLAY with sand, olive brown 2.5Y4/4, 
slightly sticky and plastic, massive, top- open 
pores and roots, some sections no grave, gravel 

-v up to 15 mm
^- Sandy lean CLAY, dark yellowish brown 10YR4/4, 

-, friable, violent effervescence, slightly sticky 
\ and plastic, hard drilling
\- Silty SAND, olive brown 2.5Y4/4, massive, firm, 

disseminated carbonate, gravel to 25 mm, no 
roots or organics, uniform
Silty SAND, brown to dark brown 10YR4/4, not 
sticky or plastic, violent effervescence; and 

_ lean CLAY with sand, light yellowish brown 
A 10YR6/4, slightly sticky and plastic

^- Sandy lean CLAY, dark yellowish brown 10YR4/4 
and brown to dark brown 10YR4/3, uniform, 
massive, friable, slightly sticky and plastic, 
strongly effervescent, grave is rare but up to 
10 mm

Fat CLAY to sandy lean CLAY 10YR3/2 very dark 
grayish brown, firm and massive, minor to 
moderate carbonate, some sand, sticky and 
plastic

^  Sandy lean CLAY to silty SAND with depth, brown 
to dark brown 10YR4/3 and very dark grayish 

-> brown 10YR3/2, yellowish brown mottles 10YR5/6, 
-,\ fines upward 
\\- Clayey SAND to silty SAND, grayish brown to 
I light olive brown 2.5Y5/3 with dark greenish 
\ gray 5GY4/1 mottles, massive, common carbonate, 
\ tip of tube damaged by gravel
*- Silty SAND with gravel, brown to dark brown 

\10YR4/3, gravel up to 30 mm, mix of weathered 
sedimentary c lasts 
Silty SAND to SAND with silt, grayish brown to 
light olive brown 2.5Y5/3 and mottles of strong 

-^ brown 7.5YR5/6, weathered c lasts up to 20 mm, 
\ little effervescence

-,\- Silty SAND, very dark grayish brown 10YR3/2
\ with mottles of strong brown 7.5YR5/8 and olive 
\ yellow 2.5Y6/8, mottles common, no 
\ effervescence,

End of sounding, 36.5 ft., 11.1 m

I           i i               \ Page / of I 
Magnitude= 6.8 Acceleration 0.84 _ *
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HOLEN 

LOCATI 

DATED 

PERSON

£* 1 

§- 1

.5- 

1-

Z t$\
\J 

~ 2- 

2.5-

-10 *
3.5-

4-

- 1S ^

5-

5.5-

-20 &-
6.5- 

7-

-25 " 
6- 

8.5-

-30 *
5.5- 

/O-

-35 ** 
//- 

«5- 

/.21--40

IMRFR 9

USGS GEOT

nw Balboa Boulevard (BAD

RTMFn CPT: 4-13-95

INFI D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

j

0

 ««.

(

TIP o
MN/m2 

e

7

>

z 
i

£

GRAIN SIZE

*S

a

B
in 

%
UL

REMARKS: Dry to 4.7 m. Could not penetrate 
hard layer at 4.7 with CPT.

01
55 
d

ECHNIC

PROJE 

COOR 

GROU 

ELEV^

|

A 

A 
V
M

B

GRAPHIC LOG

X X 
X > 

X X 
X > 

X X 
 Li    1

.............

..............

..............

..............

..............

..............

i
.............

..............

:AL LOG
TT Northridqe Ground Deformation Studies

-ITWATF^ X: 361827.1, Y: 3794204.5

MRWATFR

iTinw 1070ft: 326.1m MSL

SOIL DESCRIPTION

Fill 

Silty SAND

Lean CLAY to sandy lean CLAY 

Silty SAND

End of sounding, 15.4 ft., 4.7 m

Magritude= 6.8 Acceleration= 0.84 ^ye ' uf 'i                j f y



HOLEN 

LOCATI 

DATE D 

PERSOh

^ 1 
gj! |

.5-

1-

-5 is-
2-

2.5-

-10 >
3.5^ 

4-

-15 **
5-

5.5-

-20 6-
6.5- 

7-

-25 w
6- 

8.5-

-30 *
9.5- 

10-

^ /as-
00 

ff-

«5-

-40 *

USGS GEOT

IIMRFR 10

DM Balboa Boulevard (BAD

RTI i FD CPT: 4-13-95: SPT: 5-20-95

JMFI L: Ponti: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

\

|
TIF^ 

MN/m2

o e

|

^

z 
i

Eh

8

15

1

4

4

20

142

68

25

GRAIN SIZE

j=

s
Q

0.285 
0.100

0.035

0.041 
0.030

0.750 
0.048

0.077 
0.066

0.066 
0.032

0.056 
0.099

0.082 
0.104

0.129

0.154 
0.064

0.140 
0.016

0.027 
0.009

0.560 
0.490

0.190 
0.400

0.007
0.052

ss
CD 

£uT

28 
43

74

74 
65

A
49 
54

54
69

56 
44

47 
41

36

23 
59

35 
87

68 
87

5 
29

35 
26

65

REMARKS: In altey about 25 ft north of Halsey. 
Pearched water at 6 m?

CD 
CD
<
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SM

a

a

SM 
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SM
a
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a
a
SM
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SM 
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a
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SM
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ML

ECHNK

PROJE 

COOR 

GROU 

ELEV

i 

i

t 

'
i 

E

1 

i

C

\
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C

\

\

\

3

t

\

1

:

)

GRAPHIC LOG

X X
x > 

x x 
x >

............

............

.............

.............

.............

\
[
.............

.............

............

\
JT -

............1

:AL LOG
;TT Northridde Ground Deformation Studies

rmiATFq X: 361826.6, Y: 3794146.0

wnwATFR 23.7 ft: 7.2 m

ATI  1065 ft.: 324.6 m MSL

SOIL DESCRIPTION

Fill

Silty SAND to silty SAND with gravel, dark 
yellowish brown 10YR4/4, massive, c lasts to 50
mm, very effervescent

Lean CLAY with sand, dark yellowish brown 
10YR4/4, massive, soft, slightly sticky and 
plastic

^- Sandy lean CLAY, dark yellowish brown 10YR4/4, 
uniform massive, friable, slightly sticky and 
plastic, gravel to 5 mm, few roots, yellowish 
red mottles at bottom

Silty SAND with gravel to sandy SILT, dark 
yellowish brown 10YR4/6 and 3/4. clasts to 40 
mm, fiable, angular to rounded

   Silty SAND, dark yellowish brown 10YR3/4, 
massive, gravel to 5 mm: and sandy SILT, same 
color, slightly plastic, massive

Sandy SILT to sandy lean CLAY, dark yellowish 
brown 10YR4/4, slightly sticky and plastic, 
slightly effervescent, gravel to 10 mm 

^ Sandy lean CLAY, dark yellowish brown 10YR4/4, 
* slighty sticky and plastic, massive, gravel to 
~\ 5 mm; and silty SAND, dark brown

^- Silty clayey SAND to silty SAND, dark brown to 
dark yellowish brown 10YR4/4, slightly stick 

-v and plastic (upper) . massive, soft
^- Silty SAND, yellowish brown 10YR5/4. uniform, 

massive, tube end damaged

Silty SAND to sandy SILT, dark yellowish brown 
10YR4/4, gravel to 20 mm
Silty SAND and silty clayey SAND, yellowish 
brown 10YR5/4, massive, gravel to 20 mm; and 
lean CLAY with sand, very dark grayish brown 

-. 10YR3/2
^ Lean to fat CLAY with sand, very dark grayish 

brown 10YR3/2 with dark greenish gray mottles, 
sticky and plastic, massive, uniform

""""*- SAND to silty SAND with gravel, yellowish brown 
10YR5/4 to light olive brown-light brownish 

-v gray 2.5Y5/3, well to poorly sorted, gravel to 
\ 5mm

-A- Silty SAND
\- Fat CLAY to sandy SILT, dark grayish brown 

\2.5Y4/2, very to slightly sticky and plastic, 
charcoal (?) , rusty mottles

End of soundina. 39.5 ft. t 12 m Page t of f
Magnitude= 6.8 Accelerator 0.84 JQ



HOLEN 

LOCATI 

DATED 

PERSON

i  "S3 i>
Bi- 1f~\ *l -* sfe

.5-

^

-5 ^
2-

2.5-

-10 3-
3.5- 

4-

- 15 <*
5-

&.&^

on 6-£U
6.5-

7-

-25 ^
8- 

8.5-

-30 *
9.5-

10-

-35 °*

ns-

-40 *

IMRFR 11

USGS GEOT

DN Balboa Boulevard (BAD

RTI i FD CPT: 4-13-95; SPT: 7-13-95

JNFI L: Ponti; D; Bennett/Crilev

CONE PENETRATION TEST

RATIO 

8

^

^

^

{
< 

<

c

*

0

\ 
r

)
) 

>

>

l
X

\
^/

}

^

TIP, 
MN/m2

0 B

[

z 
1

£

10

17

GRAIN SIZE

i

0.072

0.037 
0.072

0.024 
0.071

0.110 
0.072

0.048 
0.011

0.015 
0255

0.085 
0.038

en 

LL

II

65 
51

76 
51

41 
51

64 
82

77 
29

46 
65

REMARKS: First sounding south of Halsey.

en
JS 
d

SM 
ML

a

a
ML

SM
ML

ML
a

a
SM

SM
a

ECHNIC

PROJE 
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'GROU
ELEV)

1  
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A
A
V
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E
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'
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i
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f

i

*
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GRAPHIC LOG

X X 
X > 

X X 
X >
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_............
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-----
       

..............

]
y/
y/

.............

Jl
.............

:AL LOG
 pj Northridae Ground Deformation Studies

DINATES 

^DWATER 

^TION K

X: 361826.2. Y: 3794113.1

25 ft; 7.6 m

)64ft; 324.3m Ma

SOIL DESCRIPTION

Fill

Sil

9i 101 1 
10YI 
pla 
typi

Lear

Sill

Sant 
uni 
pla:

n Lear 
v 10YF

Sill 
10YF 
mas: 
conl

^-San< 
is ( 
is t 
dart

^-Lear 
dart 
dar» 
sami

Sill 
brov 
motl

Magnitude= 6.8

ty SAND

:y SAND to sandy SILT, dark yellowish brown 
W6, loose, very friable, not sticky or 
stic, sharp contact between the two sediment 
5S, modern root, no gravel

T CLAY to sandy lean CLAY

ty SAND

jy lean CLAY, brown to dark brown 10YR4/3, 
Form, soft, massive, slightly sticky and 
stic. pebbles to 15 mm

i CLAY with sand to sandy SILT, dark brown 
R3/3, massive, soft and loose, effervescent,

  w QAKin "^n <5anriw ^Tl T rtaok honwn  honwn

W3 to dark yellowish brown 10YR4/6, 
sive. well defined upward fining sequence 
tinues into sample above
iy SILT to lean CLAY with sand, upper part 
iark yellowish brown 10YR4/6 the lower part 
leavily mottled; light brownish gray, very 
<; grayish brown,
i CLAY with sand to silty SAND with gravel, 
(. grayish brown to olive brown 2.5Y4/3 and 
(. yellowish brown 10YR4/3, massive, this 
Die is mostly clay

ty SAND and sandy lean CLAY, dark grayish 
in to olive brown 2.5Y4/3, some olive yellow 
tling, slight effervescence, friable

. - Page 1 of 2
Acceleration= 0.84 QQ



HOLEN 

LOCATI 

DATED 

PERSOh

= ~ ?
t  0) QJ8* 1

I? tL.

13-

13.5--45
14-

WT-

*c_K7-

-50
15.5- 

16- 

16.5-
-55

17- 

17.5- 

18-

-60
/fl5- 

19- 

19.5-: 65 -
^.5- 

21-

:^ ^
22- 

22.5-

: 75 ^

^.5- 

^4-

-80

USGS GEOT

IIMRFR 11

ON Balboa Boulevard (BAD

RTI i Fn CPT: 4-13-95; SPT: 7-13-95

JNFI L: Ponti: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8

TIP. 
MN/m2

0 E

z 
i

£

15

48

GRAIN SIZE

Jt 
o 
tf

0.076 
0.080

0220 
0.122

a*

C/J

^ 
IT

50 
47

35 
39

C/J 
C/J < 
o

SM

SM

ECHNK

PROJE 

COOR 

GROU 

ELEV

i  
z

D

\ i

GRAPHIC LOG

..........................

.............
_...........
.............

.............
.............
.............
.............

.............

..............

:AL LOG
TT Northridqe Ground Deformation Studies

DINATES 

NDWATEF 

ATION 1<

X: 361826.2. Y: 3794113.1

25ft; 7.6m

D64ft.; 324.3m MSL

SOIL DESCRIPTION

Sil
gra

Sil
dar 
pla 

-^ car
End

Magnitude= 6.8

ty SAND, dark greenish gray 5G4/1, light 
y mottles, friable, no carbonate blebs

ty SAND, light greenish gray 5GY7/1, with 
k greenish gray mottles, not sticky or 
stic, light colors are engulfed in 
bonate, gravel to 25 mm, subangular
of sounding, 50.5 ft.,

Acceleration 0.84

15.4 m

Page 2 of 2 

81



USGS GEOTECHNICAL LOG

HOLE NUMBER _J2_

LOCATION Balboa Boulevard (BAD

DATE DRILLED CPT: 4-14-95: SPT: 7-12-95 

PERSONNEL L: Ponti: D: Bennett/Crilev

PROJECT Northridae Ground Deformation Studies 

COORDINATES X: 361825.9. Y: 3794077.5 

GROUNDWATER 25 ft: 7.6m_________

ELEVATION 1061ft: 323.4m MSL

GRAIN SIZE

Ba

to
g
LJL

CD 
CD

GRA
SOIL DESCRIPTION

-40

0.021

0.012
0.040

0.075
0.057

0.031

0.020
0.046

0.062

0.070
0.075

0.313 
O.OJ6

0.130
0.019

0.010

O.OOB 
0.087

0.149
0.315

79

77
62

50
55

66

78
68

53

50

29
74

39
72

79

93
46

37
32

a

a

ML

a

a

a

ML 
SM

SM
a

SMa

a

r»
SM

SM

See following logs for text detail

REMARKS: Last water remeasure 6-3-96; toe 25'4"
Magnitude* 6.8 Acceleration* 0.84 82

Page!



HOLEN 

LOCATI 

DATED 

PERSO

£* 1

H- 1

.5-

t- 

C, L5-
\J
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2.5-

-10 3-

3.5-

4-

15 45~i\j

5- 

55-

20 *

6.5- 

7-

-25 7*
C- \J

USGS GEOT

IIMRFR 12

nw Balboa Boulevard (BAD

RTI i Fn CPT: 4-14-95: SPT: 7-12-95

JNFI L: Ponti; D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%
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>'

I

{
REMARKS: Last water remec

TIP, 
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o e

]
1
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\

asure 6-3-96; toe 25
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5

GRAIN SIZE

1

0.021

0.012 
0.040

0.075 
0.057

0.031
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S
en 
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77 
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55
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3
o
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COOR 
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............

............
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:AL LOG
-PT Northridae Ground Deformation Studies

DINATES 

NDWATER 

ATION K

X: 361825.9, Y: 3794077.5

25 ff 7.6m

361 ft: 323.4m MSL

SOIL DESCRPTION

Fil 1

Silty SAND

Lean CLAY with sand, dark yellowish brown 
10YR4/6, friable, max size to 3 mm, violently 
effervescent

Lean CLAY with sand to sandy lean CLAY, dark 
yellowish brown 10YR4/4, slightly sticky and 
plastic, firm, max gravel 30 mm

Sant 
fri< 
max

Sane 
frij 
effe

Lear 
to t 
mode 

5 seqi

Magnitude3 6.8

Jy SILT, dark yellowish brown 10YR4/4, 
able, loose, slightly sticky and plastic, 
gravel 30 mm

jy lean CLAY, dark yellowish brown 10YR4/4, 
able, loose, max size 5 mm, violent 
;rvescence. common carbonate blebs

i CLAY with sand to sandy lean CLAY, brown 
jark brown 10YR4/3, friable, massive, firm. 
;rate effervescence, slight fining upward 
jence

Page 1 of 2
Acceleration3 0.84 ^ -^



HOLEN 

LOCATI 

DATED 

PERSON

£« 16* i

6- 

8.5- 

9-
-30

5.5- 

®-

10.5-
-35

It- 

US-

12-

-40

125-

13-

13.5-

-45
14-

14.5- 

15-

-50

USGS GEOT

UMRFR 12

HM Balboa Boulevard (BAD

RTI i Fn CPT: 4-14-95: SPT: 7-12-95

JNFI L: Ponti: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

1
TIP, 

MN/m2

0 fi

i
z 
i

£

5

15

9
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46
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Cfi

GRAIN SIZE

_e

sa
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0.046

0.062

0.070 
0.075
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0.016

0.130 
0.019

o.ora
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0.149 
0.315

0.076 
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O.t88
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S
en 

^
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37 
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en
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u
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ECHNK
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1

(

i

t

[

)

^

I

GRAPHIC LOG
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:AL LOG
rrT Northridqe Ground Deformation Studies

DINATES 

NDWATER 

ATION K

S    

San 
sti 
eff

San 
10Y
mas 
seq

Sil 
gra 
10Y 
pla 

~\ san
\-Sil 

var 
sti 
car

Lea 
10Y 

A fil
^- 12.

Fat 
bro> 
moti 
conl 

 A 10 i
^-SiH 

2.ff 
_ ver> 
\ mm,
^-Sil1 

2.5' 
fri<

Sill 
mm,

Sill 
efff

End

Magnitude= 6.8

X: 361825.9. Y: 3794077.5

25 ft: 7.6m

)61 ft: 323.4 m MSL

SOIL DESCRIPTION

dy lean CLAY, dark brown 10YR3/3, slightly 
cky and plastic, friable, slightly 
ervescent

dy SILT grades downward to silty SAND, brown 
R4/4, 5/3, to light yellowish brown 10YR6/4, 
sive, uniform but slight upward fining 
jence, friable, soft

ty SAND with gravel to silty SAND, very dark 
/ish brown 10YR3/2 to dark yellowish brown 
H4/4, rusty mottles, firm, not sticky or 
stic, gravel to 15 mm; and lean CLAY with 
d, sharp contact
:y Sand to lean CLAY with sand, very 
iable, olive brown 2.5Y4/4, firm, slightly 
:ky and plastic, some charcoal (?) , common 
Donate blebs, moderate effervescence

i CLAY with sand, dark yellowish brown 
34/4, max size 3 mm, few carbonate 
aments. friable, charcoal (?)
550+-90 uncorrected radiocarbon years

CLAY with sand, dark grayish brown to olive 
*n 2.5Y4/3, very dark grayish brown 10YR3/2 
:ling, sticky and plastic, firm, sharp 
:act with; silty SAND, same color, gravel to 
nm
ty SAND, dark grayish brown to olive brown 
r4/3, mottles of strong brown 7.5YR5/6 and 
i dark grayish brown 2.5Y3/2, gravel to 10 
looks like soil but no carbonate

ty SAND, dark grayish brown to olive brown 
M/3, with strong brown mottles 7.5YR4/6. 
able

ty SAND, dark bluish gray 5B4/1, max size 10 
not effervescent, firm, gradational contact

ty SAND, greenish gray 5BG5/1, hard, very 
;rvescent, Saugus soil

of sounding. 47 ft., 14.3 m

Page 2 of 2
Acceleration 0.84 ^4



HOLEN 

LOCATI 

DATED 

PERSOh

tt 1&£ Ia >s

.5-

/-

-5 *

" 2- 

2.5-

m >IU 

3.5-

4-

1S 45~
IvJ

5- 

5.5-

20 *
0.5-

7-

-25 7*
5-

aLo-

30 *O W

S.5- 

W-

-35 ^
it-

US-

12-
-40

USGS QEOT

I IMRFR 13b

OM Balboa Boulevard (BAD

RTI i FH CPT: 4-14-95; SPT: 7-11-95

JNFI L: Ponti: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

|

TIP, 
MN/m2

o er
\>

z 
i

&

6

12

15

7

10

26

19

23

GRAIN SIZE

£.

8
a

0.015

0.013 
0.058

0.151 
0.083

0.870 
0.050

0.025

0.029 
0.052

0.062 
0.073

0.057 
0.106

1750 
0223

0.300 
0.023

0.011 
0.320

1.300 
0.048

s
C/J

g
LJL

78

75 
54

39 
46

14 
59

68

71 
58

55 
51

8
12 
16

32 
67

78 
22

18 
66

REMARKS: In zone of compression.

C/J 
C/J <
d

CL

CL

SM

SM 
CL

CL

CL

CL

SM

SW-SN 
SM

CL 
SM

CL 
SM

SM 
CL

ECHNJC

PROJE 

COOR 

GROU 

ELEV;

i 
*z.

A

A

f

E

1

J

C

i
t 

L

3

*

1

,

)

GRAPHIC LOG

X X 
X > 

X X 
X X

............

............

.............

............

..............

1
..............
.............
.............

...""!.....
"""""""

I
.............

.............

~7 5^7

/^

/^

X^: 
/Err: 
^/rr

.............

:AL LOG
 n Northridae Ground Deformation Studies

niMATFc; X: 361825.7. Y: 3794060.7

MHWATFR 26.8 fi: 82 m

iTiriN 1059 fi: 322.8m MSL

SOIL DESCRPTION

Fill 

Silty SAND

Lean CLAY with sand, dark yellowish brown 
10YR4/4. slightly sticky and plastic, few thin 
carbonate filaments, violently effervescent

^- Lean CLAY with sand to sandy lean CLAY, dark 
yellowish brown 10YR3/6 and 3/4, massive, firm, 
few open pores, disseminated carbonate, no 
mottles, slightly sticky and plastic

Siltly SAND, dark yellowish brown 10YR4/4. 
friable, gravel to 25 mm, some "rotten" 
sedimentary c lasts

Silty SAND with gravel, yellowish brown 
10YR5/4, gravel to 20 mm, abrupt contact with; 
sandy lean CLAY, dark yellowish brown 10YR4/4, 
friable

Sandy lean CLAY, brown to dark brown 10YR4/3. 
soft and friable, common thin carbonate 

|A filaments, charcoal present
V^ 6.200+-80 unconnected radiocarbon years
\- Sandy lean CLAY, brown to dark brown 10YR4/3, 

massive, soft, disseminated carbonate varies
^x- Sandy lean CLAY; and sandy SILT

Silty SAND with thin layer of sandy lean CLAY 
near bottom

SAND with silt and gravel to silty SAND 

Interbedded sandy lean CLAY and silty SAND

Lean CLAY with sand and silty SAND 
^- 12.130+-70 uncorrected radiocarbon years

Silty SAND with gravel and sandy lean CLAY

              . Page I of 2
Magnitude= 6.8 Accelerator 0.84 ^c^



HOLEN 

LOCATI 

DATED 

PERSO

il 1uj.£ SJ
O~~ »S

<?5-

13-

13.5--45
14-

14.5- 

15-
-50

15.5- 

16- 

16.5-
-55

17- 

17.5- 

18-

-60
  18.5- 

1&- 

19.5-: 65 -
20.5- 

21-

r^o  .
22- 

22.5-

: 75 ^

23.5- 

24-

-80

USGS GEOTI

IMRFR 13b

nw Balboa Boulevard (BAD

RTI i Fn CPT: 4-14-95: SPT: 7-11-95

INFI L: Ponti: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

TIP, 
MN/m2

0 B

z 
1

fc

220

36

20

121

GRAIN SIZE

1

1
0.142 
0.085

0.090

0.083 
0.084

0.112 
0.450

3

1IT
31 
53

45

47 
53

37 
25

in 
$
d

SM 
ML

SM

SM 
ML

SM

ECHNK

PROJE 

COOR 

GROU 

ELEV

£

U

i r

GRAPHIC LOG

............_

............_

..............

............

..............

..............

..............

..............
      "
..............
..............

:AL LOG
TT Northridae Ground Deformation Studies

DINATES 

^DWATER 

ATION ^

X: 361825.7. Y: 3794060.7

26.8 fU 82m

)59 ft; 322.8 m MSL

SOIL DESCRIPTION

   Oilty OAHD to sandy OILT                 

Sil 

Sil

ty SAND 

ty SAND to sandy SILT

Silty SAND to silty SAND with gravel

End

Magritude= 6.8

of sounding, 47 ft., 14.3 m

Acceleration 0.84
Page 2 of 2 
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HOLEN 

LOCATI 

DATED 

PERSO

|J I

.5-

f-

-5 *-
2- 

2.5-

-10 *
jL5n

-15 4*
5- 

5.5-

on £ £U

6L5-

7-

-25 7'5-
8- 

8.5- 

o / > & -30
5.5- 

0-

-35 **

19-40

USGS GEOT

IIMRFR 13.5

nw Balboa Boulevard (BAL)

RTI i Fn CPT: 5-12-95; SPT«-22S23-95

JNFI LPonti: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 

8 0

j

TIP, 
MN/m2

o e

«
i

13

13

9

6

17

29

GRAIN SIZE

J

S 
a

0.062

m

0.027

0.066 
0.081

0.067 
0.375

0.240 
0.045

0.084 
0.036

0.057 
0.112

CO

tr

53

49 
69

65

52 
48

53 
21

ii

45 
72

59 
37

REMARKS: Between 13 and 14.

CO 
CO

3

CL

SM 
CL

CL

CL 
SM

CL 
SM

SM 
CL

SM 
CL

ML 
SM

ECHNIC

PROJE 

COOR 

GROU 

ELEV;

i
A 

A

i

E

i

i

C

i
/ 

C

i

3

i

\

)

GRAPHIC LOG

X X
X X 

X X
X X

j\
  -

7": 

/E

f > ""-

:AL LOG
TT Northridqe Ground Deformation Studies

DINATES 

MDWATER 

UTION 1C

X: 361825.6. Y: 3794047.9

27.5ft: 8.4m

)58ft; 322.5m Ma

SOIL DESCRIPTION

Fill

Sandy lean CLAY, brown 10YR5/3, gravel to 15 
mm, mixed lithologies, few carbonate filaments

Silty SAND, dark yellowish brown 10YR4/4, 
massive, and sandy lean CLAY, same color, mixed 
lithics to 15 mm, some platy structure

Sandy lean CLAY, dark yellowish brown 10YR4/4, 
common small carbonate blebs, gravel to 10 mm

Sandy lean CLAY, brown to dark brown 10YR4/3, 
y slightly sticky and plastic, one gravel to 20 
* mm, and, silty SAND, dark brown
^- Silty SAND, brown to dark brown 10YR4/3 at top, 

olive brown 2.5Y4/4 bottom 2/2, not sticky or 
plastic , loose

    Silty SAND to sandy lean CLAY in bottom 1/2. 
dark yellowish brown 10YR4/2, loose, gravel to 
10 mm, slightly sticky and plastic

Silty SAND and sandy lean CLAY, grayish brown 
to light olive brown 2.5Y5/3, dark yellowish 
brown mottles, sharp contact

Silty SAND, dark grayish brown to olive brown 
2.5Y5/3, friable, common carbonate blebs, 
slighty plastic

"^ Silty SAND and sandy SILT, olive brown 2.5Y4/4, 
friable, heavily mottled, moderate disseminated 
carbonate, sharp boundaries

Magnitude= 6.8
Prigp 1 nf ?

Acceleration* 0.84 py



HOLEN 

LOCATI 

DATED 

PERSO

tt 1 

M 1

£5- 

13-

13.5--45
«-

14.5-

e- 
-50

/5.5- 

«6- 

16.5-
-55

/7- 

/7.5- 

/& 

-60 
ias-

19- 

19.5-

: 65 -
20.5- 

^

^O^

^ 

22.5-

:?5 ^
215- 

24-

-80

USGS GEOT

IIMRFR 13.5

nw Balboa Boulevard (BAD

RTI I Fin CPT: 5-12-95; SPT£-22S23-95

JNFI LPonti; D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

TIP o
MN/m2 

0 «

z 
i

ft

29

38

74

GRAIN SIZE

~8

Q

0230

L090 
0.128

«

en

g 
LL

32

18 
31

en 
en<
d

SM

SM

ECHNK

PROJE 

COOR 

GROU

ELEV

i 

n

\ '

GRAPHIC LOG

.............

.............
-..:...= _

.............

..............

.............

:AL LOG
:rr Northridqe Ground Deformation Studies

DTNATFC; X: 361825.6, Y: 3794047.9

MHWATFR 27.5 ft: 8.4 m

AT  1058 ft: 32Z5 m MSL

SOIL DESCRIPTION

^i lt"\/ ^ANIfl wit'h npsvpl \/pr
not sticky or plastic, gra\ 
pebble, gradual contacts

 'y dark gray 5Y3/1, 
/el to 8 mm, basalt

Silty SAND and silty SAND with gravel, greenish 
gray to dark greenish gray, hard, weathered 
rock
End of sounding. 47.8 ft.,

Magnitude= 6.8 Acceleration 0.84

14.6 m

Page 2 of 2 
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HOLEN 

LOCATI 

DATED 

PERSON

= - ?
1  QJ 0)8* i

.5-

/-

5 «H
<?- 

25-

10 *

3.5-

4-

-15 ^
5- 

5.5-

-20 *
£5- 

7-

-25 '*
S-

A5-

-30 *
9.5- 

10-

-35 a*
0- 

«5- 

J!2--40

USGS GEOT

IMRFR 14C

nM Balboa Boulevard (BAL)

RTI i Fn CRT: 5-12-95; SPT: 5-21-95

INFI L: Ponti: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8

\
<

t
i

0

\

> 
>

 >

TIP, 
MN/m2

0 B

^
z 
i

£

19

15

16

16

15

12

16

14

GRAIN SIZE

J 
oS

0.060 
0.035

0.100 
0.022

0.017 
0.012

0.019 
. 0.022

0.043

0.080 
0.040

0.039

0.035 
0.060

0.180 
0.023

0.081 
0.031

0.022

0.036 
0.043

$5.
in

%
LJL

55 
71

42 
81

83 
85

77 
65

58

48 
62

63

65 
57

30 
70

71 
70

71

67 
64

REMARKS: CRT made in the same 6" hole as 14b. This boring was 
remarkably difficult to drill, 3 days were spent getting to 26 ft.

C/5 
C/5
<
d

ML
a

SM
a

a

a

a
SM
a
a

a

SM
a

SM
a

a

a

ECHNICA

PROJECT 

COORDIN 

GROUNDW 

ELEVATK

H;

A

A

i

E

>

J

C 

\

I

J 

f

 

GRAPHIC LOG

X X 
X > 

X X
x >

f

1

1

1

L LOG 

Northridae Ground Deformation Studies

*TES 

ATER 

IN K

X: 361825.5. Y: 3794040.3

)58ft; 322.5m Ma

SOIL DESCRPTION

-~>^ 

X

^
X 

\
-"v.

X
A

Fil

San 
bro 
car

Sil 
sant 
bro 
mas;

- Lear 
10YI 
pla;

Lear 
broi 
stit

- Sant 
uni 
and

-Sill 
to c 

:see 
Sant 
mas: 
Sant 
mas: 
10 r

-Sill 
yel
gyps

- Sant 
mas:

- Lear 
10YF 
cart 

- Sant 
10YF 
blet

1

Jy SILT to sandy lean CLAY, dark yellowish 
*n 10YR4/6, massive, friable, few to common 
Donate filaments,

by SAND to sandy silty CLAY in the top 1/2. 
Jy lean CLAY bottom 1/2, all dark yellowish 
*n 10YR4/4, slightly sticky and plastic, 
sive, friable
T CLAY with sand, dark yellowish brown 
W5, massive, friable, slightly sticky and 
stic, firm,

i CLAY with sand to sandy lean CLAY, dark 
*n to dark yellowish brown 10YR7/3, slightly 
:ky and plastic, friable
jy lean CLAY, dark yellowish brown 10YR4/3, 
form, slightly sticky and plastic, 5% rotten 
weathered clasts, moderate effervescence

ty SAND and sandy lean CLAY, yellowish brown 
jark yellowish brown 10YR5/4-4/4. silty SAND 
CRT spike on log, gravel to 15 mm

jy lean CLAY, dark yellowish brown 10YR4/4, 
sive, gravel to 15 mm
jy lean CLAY, dark yellowish brown 10YR4/4, 
sive, slightly sticky and plastic, gravel to 
nm
:y SAND, top; sandy lean CLAY bottom, dark 
lowish brown 10YR4/4. gravel to 20 mm, 
sum filaments in clay 
jy lean CLAY, brown to dark brown 10YR4/3, 
sive, firm, carbonate common
i CLAY with sand, dark yellowish brown 
W4, massive, firm, uniform, common 
jonate blebs 
jy lean CLAY, brown to dark yellowish brown 
14/3-4/4, massive, firm, rare rust-colored
33 may be rotten clasts

A End of sounding, 26 ft., 7.9 m
\- Drillers notes: 

The drilling at Bal-14 was very unusual, 
2 days were spent drilling to 7.9 m. 
Drilling was very hard, the lead augers 
got very hot, samplers couldn't be 
handled without gloves. The SPT were 
higher than those in the zone of 
extension. The liquidity index was 
more negative than in the zone of 
extension indicating a more desiccated 
history. Every effort was made to get 
through the stiff zone.

Magnitude= 6.8
Page f of f

Acceleration53 0.84 ^Q



USGS GEOTECHNICAL LOG

HOLE NUMBER _J5_

LOCATION Balboa Boulevard (BAD

DATE DRILLED CPT: 4-14-95: SPT: 6-20. 21. 22-95 

PERSONNEL L: Ponti: D: Bennett/Crilev_________

PROJECT Northridae Ground Deformation Studies 

COORDINATES X: 361825.1. Y: 3794002.2 

GROUNDWATER 35.1 ft: 10.7m__________

ELEVATION 1054 ft.: 3213 m MSL

GRAIN SIZE

8a

«
c/i

UL

cn en

3 SOIL DESCRIPTION

23

20

0.039
0.060

70
57

a
ML

0.036 68 a

0.023
0.093

74 
-46

a
SM

6.600
0.124 40

PW-GM 
SM

SM

0.740
0.052

21
58

SMa

0.365
0.038

23
65

SMa

0.017
0.034

76
65 a

0.049
0.055

62
57 a

See following logs for text detail

0.071
0.094

51
44 Ct-ML

0.480
0.148

37
24 SM

0.050
0.026

58
74

0.041
0.052

65
73

a
ML

0.026
0.104

88
43

a
SM

0.017
0.066

73
57

a
ML

0.072
0.012

51
94

ML 
CH

REMARKS: Piezometer
Last water remeasure 6-3-96; toe 35*2" Magnitude= 6.8 Acceleration 0.84 90

Pagef



HOLEN 

LOCATI 

DATED 

PERSOh

*- ? i ai <ua= I

.5-

t- 

£> 15-\j 

2-

2.5-

-10 *

3.5-

4-

-15 ^

5-

5.5-

-20 *

65- 

7-

9R L5~
£0

UMRFR 15

USGS GEOT

nw Balboa Boulevard (BAL)

RTI i Fn CPT: 4-14-95; SPT: 6-20. 21. 22-95

JNFI L: Ponti; D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

^ ^

\ 

< 

<

(

i

1

\

) 

)

)
)

>

0
~  

(

i

\

    ,

s

\

c 
\

i 

I

TIP,
MN/m2

B

7

1-
^>

 z. 
i

Sh

10

25

20

14

17

GRAIN SIZE

^e

sa

0.039 
0.060

0.036

0.023 
0.083

6.600 
0.124

0.083 
0.097

0.740 
0.052

0.385 
0.038

0.017 
0.034

0.049 
0.055

0.071 
0.094

H 
en

g
LJL

70 
57

68

74 
46

to
40

«

21 
58

23 
65

76 
65

62
57

51 
44

REMARKS: Piezometer 
Last water remeasure 6-3-96: toe 35*2"

en 
en<
d

a
ML

a

a
SM

SW-GN 
SM

SM

SM
a

SM
a

a

a

CL-ML

ECHNI

PROJ 

COOP 

GROU 

ELEV

£

j

;

i

E 

^
;

c

t;
* >
r >»

3 ;

-

'

i 

\

"

GRAPHIC LOG

< X 
X 

< X 
X 

( X 
X 

( X

..........

..........

= = :

...........

CAL LOG 

FPT Northridqe Ground Deformation Studies

DINATES 

NDWATER 

ATION K

X: 361825.1. Y: 3794002.2

35.1ft; 10.7 m

354ft; 3213m MSL

SOIL DESCRIPTION

San 
2.5 
ope 
abu 
mas

San 
car

San 
2.5 
por 
abu

GRA
yel 
10YI

Sil 
litl

Sill 
(bo 

moti 
str 
dis: 
mm ,

Sam 
da' 
fin 
san<

Lear 
bro»

Sane 
mas: 
pla: 
mm,

Sane 
brov
not 
brot 
cart

Magritude= 6.8

dy lean CLAY to sandy SILT, olive brown 
Y4/4 , disseminated carbonate throughtout , 
n pores and carbonate stringers most 
ndant in top half, not sticky or plastic, 
sive, firm, dry, some roots in top

dy lean CLAY, yellowish brown 10YR5/4, firm, 
bonate stringers to 5 mm long

dy silt to silt with sand, olive brown 
Y4/4, very firm, not sticky or plastic, open 
BS abundant in top 1/2, massive, carbonate 
ndant

\/EL with silt and sand, and silty SAND, dark 
lowish brown 10YR4/4 to very pale brown 
R7/3, firm, AP soil (?)

ty SAND, dark yellowish brown 10YR4/4, mixed 
lology, firm

:y SAND with gravel (top) to sandy lean CLAY 
:tom) , olive brown 2.5Y4/4, uniform, no 
:ling, firm, no open pores, carbonate 
ingers and nodules in lower half, 
seminated carbonate abundant, gravel to 50

dy lean CLAY and silty SAND with gravel. 
/, sand, clay, dark yellowish brown 10YR4/6. 
n, slightly plastic and sticky, gravel in 
J to 15 mm, charcoal in clay

i CLAY with sand, dark yellowish brown to 
*n 10YR4/4-4/3, firm, massive

Jy lean CLAY, dark yellowish brown 10YR4/4, 
sive, friable, slightly sticky and slightly 
stic, rare pores, carbonate filaments to 4 
strongly effervescent

Jy silty CLAY to silty SAND at base olive 
*n 2.5Y4/4, to dark yellowish brown 10YR3/6, 
sticky or plastic, firm, crumbles when 

cen, minor to moderate disseminated 
innate 25 mm

Page / of 2
Acceleration 0.84 QJ



HOLEN 

LOCATI 

DATED 

PERSON

£* 1 

S~ M

8- 

8.5- 

9-
-30

9.5-

'0-

10.5- 

^

ff- 

115- 

12-

-40

12.5- 

13- 

13.5-

-45
14- 

14.5-

15-

-50

USGS GEOTI

IMRFR 15

nw Balboa Boulevard (BAD

RTI i FH CRT: 4-14-95; SPT: 6-20, 21. 22-95

NFI L: Ponti; D: Bennett/Grilev

CONE PENETRATION TEST

RATIO 
%

8 0

1
TIP o 

MN/m2

0 f  z 
i

£

23

17

20

21

30

23

30

149

GRAIN SIZE

*§ 

o

0.071 
0.094

0.480 
0.148

0.050 
0.026

0.041 
0.052

0.026 
0.104

0.017 
0.066

0.072 
0.012

0.076

0.078

0.052

0.074 
0.098

0.520 
0.346

B
en 

g 
LL

51 
44

37 
24

B

65 
73

88 
43

73 
57

51 
94

79 
50

49

65

52 
37

9 
23

05%
d

CL-ML

SM

a

a
ML

a
SM

a
ML

ML 
CH

a
SM

SM

ML

ML 
SM

sw-s*
SM

ECHNICAI

PROJECT 

COORDIN, 

GROUNDW 

ELEVATK

i 

(

i

[

 \ 

t

)

GRAPHIC LOG

.............

.............

.............

.............

.............
         -

I

: i
. 'r-r

. '=^

= = I

.............

.............

. LOG 

Northridqe Ground Deformation Studies

MES 

ATER 

IN K

X: 361825.1. Y: 37940022

35.1ft: 10.7 m

)54fU 3213m MSL

SOIL DESCRIPTION

\
V

Magrttude= 6.8

Sandy lean CLAY and lean CLAY with sand, silty 
SAND at bottom dark yellowish brown 10YR4/4 and 
olive brown 2.5Y4/3, massive, friable, few 
pores, many carbonate filaments to 5 mm, some 
blocky structure, variable plasticty

Sandy lean CLAY to sandy SILT, dark yellowish 
brown 10YR4/4 to olive brown 2.5Y4/4, firm, 
organic matter common in middle

Lean CLAY to sandy SILT and silty SAND, dark 
yellowish brown 10YR4/4 and olive brown 
2.5Y4/4, gradational contacts, firm, carbonate 
common

- 11,560+- 100 uncorrected radiocarbon years

Lean CLAY with sand to sandy SILT, olive brown 
2.5Y4/4 and dark yellowish brown 10YR4/4, light 
gray mottling,

Interbedded lean CLAY and sandy SILT, olive 
5Y4/3, and very dark grayish brown 2.5Y3/2 
sharp contacts, slight to moderate disseminated 
carbonate, some organic flecks, fat CLAY, olive 
gray 5Y4/2

Lean CLAY with sand to silty SAND, gray 2.5Y5/1 
to black 2.5Y2.5/1. metallic odor, some 
effervescence, plastic

Silty SAND to sandy SILT. 2.5Y2/1 black, not 
plastic, massive, hard, metallic odor

Sandy SILT, black 2.5Y2.5/1. uniform, metallic 
odor, friable, massive

Sandy SILT to silty SAND, fines upward, black 
2.5Y2.5/1 to very dark gray 5Y3/1, some light 
gray mottles not plastic, friable,

SAND with silt to silty SAND, gray 2.5YN5/. 
Saugus soil, not sticky or plastic, no bedding

Acceteration= 0.84
Page 2 of 2 
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HOLEN 

LOCATI 

DATED 

PERSON

xc: "§
1  <U <U

fi* i

.5-

A-

5 * 
.?-

25-

-10 *
3.5-

4-

-15 ^
5-

5.5-

-20 *
5.5- 

7-

" 25 7̂
C.\J

5-

8.5-

-30 *
0.5- 

0-

-35 ^
//- 

«5-

-40 *

USGS GEOT

IIMRFR 16

DIM Balboa Boulevard (BAL)

RTI i Fn CRT: 4-14-95; SPT: 5-23-95

INFI L: Ponti; D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

^'<

\

TIP, 
MN/m2

0 B

[

>

I

z 
1

5

7

Q

10

10

10

14

10

18

GRAIN SIZE

^
s
0

0.061 
0.082

0.119 
0.080

0.094 
0.101

0.054 
0.022

0.022 
0.052

0.045 
0.035

0.038 
0.050

0.034 
0.025

0.029

0.039 
0.032

0.046 
0.148

0.137 
0.022

0.044 
0.351

0.025 
0.120

§
en
£
UL

55 
45

40 
48

43 
40

59 
81

70 
57

64 
68

73 
62

75 
85

68

82 
65

63 
34

34 
84

63 
23

88 
36

REMARKS: Dry at 53.5 ft. 
South of Rinald. behind gas station, 159 ft west of Bdboa curb.

en 
%
d

a
SM

SM

SM

a

a

a

a

a

a

a

a
SM

SM
a

a
SM

ML 
SM

ECHNK

PROJt 

COOR 

GROU 

ELEV

£

A * 

A x

.

I

1

i

C

\

k /

-_

-

3 '_

=
-

=

i  

D r

GRAPHIC LOG

X 
X 

X
x :

^

.........
..........

= 5= =

TTTT

1̂
±/

v/\y,

:AL LOG
-PT Northridqe Ground Deformation Studies

DINATES 

NDWATER 

ATION K

X: 361824.0. Y: 3793886.1

346ft: 318.8m MSL

SOIL DESCRPTION

Fill, Sandy silt, very dark grayish brown 
10YR3/2
San 
roo
sli
inc 

~~^ Sil
mas

- Sil 
mas

     San 
yel 
mas 
por 

-\ bot
^- San

sli 
fil

San 
sli 

-v Qra 
^- Lea 

yel 
pla 
car

Leai 
10YI 
abui 
slU

-v TOO
\- Sam

and

Lear 
lOYf 
ver>

Sane 
botf 

_, stit 
A efft

dy lean CLAY, very dark brown, 10YR2/2. no 
ts/organics, no open pores, gravel to 30 mm 
ghtly plastic, disseminated carbonate 
neases with depth; and silty SAND
ty SAND, dark yellowish brown 10YR4/4, 
sive, loose, violent effervescence
ty SAND, dark yellowish brown 10YR4/6, 
sive, friable, gravel to 25 mm
dy lean CLAY to lean CLAY with sand, dark 
lowish brown 10YR4/4 (top) 3/6 (bottom) 
sive, abundant disseminated carbonate, open 
BS and carbonate stringers most abundant in 
torn i/2
dy lean CLAY, brown to dark brown 10YR4/3, 
ghtly plastic and sticky, massive, carbonate 
aments ,

dy lean CLAY, dark yellowish brown 10YR4/4, 
ghtly plastic and sticky, massive, friable, 
/el to 7 mm 
T CLAY with sand to sandy lean CLAY, dark 
lowish brown 10YR4/4. slightly sticky and 
stic, massive to weakly platy, rare gravel, 
Donate filaments, and small pores

T CLAY with sand, 2.5Y4/4 olive brown to 
R3/6 dark yellowish brown, small open pores 
idant, strongly effervescent massive, 
ghtly plastic, large blocky structure, no 
:s or organ ics 
Jy lean CLAY, dark brown 10YR3/3, plastic 
sticky, firm, some carbonate filaments

i CLAY with sand, brown to dark brown 
W3, slightly sticky and plastic massive, 
/ friable, few to common pores

Jy lean CLAY (top) , silty SAND (bottom) , 
i dark yellowish brown 10YR4/4, slightly 
:ky and plastic, few pores, moderate 
»rvescence

\-Silty SAND to lean CLAY with sand, dark 
yellowish brown 10YR4/4, gravel to 20 mm, some 
rotten c lasts

Lean CLAY with sand to silty SAND, dark 
yellowish brown 10YR4/4, gravel to 20 mm,
Interbedded silty SAND to SILT with sand, dark 
yellowish brown 10YR4/4, not sticky or plastic, 
massive, very friable, rare pores, few-common 
carbonate filaments, moderately effervescent

Magnitude3 6.8
Page! of 2

Acceteratton= 0.84 q ̂



HOLEN 

LOCATI 

DATED 

PERSON

uij| 1
D *S

12.5- 

13-

' AC W5--45
14-

14.5-

lo-

15.5-

16-

-55 **

17.5- 

18-

-60
1&5- 

19-

-65 ^

20.5- 

2t-

22- 

22.5-

23.5- 

24-

-80

USGS GEOT

UMRFR 16

nw Balboa Boulevard (BAD

RTI i FD CPT: 4-14-95: SPT: 5-23-95

INFI L: Ponti: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 

8 0

TIP, 
MN/m2

o e

^

z 

8)

19

103

28

29

75

GRAIN SIZE

C?

0.046 
0.129

0.780

0.870 
0.096

0.087 
0.096

0.161 
0.046

0.092 
0224

CO

IT

70 
31

9

15 
38

41 
40

i

67 
30

CO

3

CL 
SM

SW-SM

SM

SM

SM 
CL

SM

ECHNIC

PROJE 

COOR 

GROU 

ELEV

£ z

U

GRAPHIC LOG

EjX

..............

..............

..............

.............

   
..............
.............
.............
.............
.............

..............

:AL LOG
 r.T Northridqe Ground Deformation Studies

nTNATFq X 361824.0, Y: 3793886.1

\inWATFR

&TTnw 1046ft: 318.8m MSL

SOIL DESCRIPTION

-r  14,630^ 100 uncorrected radiocarbon years
\- Silty SAND to sandy lean CLAY, dark yellowish 

brown 10YR4/4, some weathered granitic clasts

SAND with silt, dark yellowish brown 10YR4/6, 
^v gravel to 40 mm 
^ Silty SAND, white 2.5Y8/2, olive brown 2.5Y4/4,

\/ A 1 lr\uiich oori f^YD^/R hnnuin *hn rianU Knnum

7.5YR4/4, thinly bedded, very hard

Silty SAND and sandy lean CLAY, yellowish brown 
10YR5/6, firm, slightly sticky and plastic, 
rotten grussified granitic clast

Silty SAND to silty SAND with gravel, pinkish 
gray to light brown 7.5YR6/3, yellowish brown 
10YR5/6, gravel to 15 mm
End of sounding, 53.5 ft., 16.3 m

....        , .,... .    Page 2 of 2
Magnitude* 6.8 Acceleration3 0.84 Q^



USGS GEOTECHNICAL LOG

HOLE NUMBER

LOCATION Maiden Street (MAD

DATE DRILLED CPT: 4-4-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 357176.0. Y: 3788043.5 

GROUNDWATER __________________

PERSONNEL D: Bennett/Crilev ELEVATION 790.5ft: 240.9m MSL

0) <0

CONE PENETRATION TEST

RATIO o 
MN/m2

GRAIN SIZE

SOIL DESCRPTION

-5

-10

-15

-20

-25 7-

-30

-35

Fill, lean CLAY with sand
X X 
X 
X

Lean CLAY to sandy lean CLAY, soft to very soft

Lean CLAY to sandy lean CLAY, firm

Silty SAND, some coarse gravel and sandy lean 
CLAY, dense

End of sounding, 36.4 ft., 11.1 m

REMARKS: Southernmost sounding closest to brick fence.
Magnitude* 6.8 Acceleration* 0.51

Page 1 of I 
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USGS GEOTECHNICAL LOG

HOLE NUMBER

LOCATION Maiden Street (MAD

DATE DRILLED CPT: 4-5-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 357167.3. Y: 37880614 

GROUNDWATER __________________

PERSONNEL D: Bennett/Critev ELEVATION 790.1ft: 240.8m MSL

CONE PENETRATION TEST

RATIO 
%

CO

, 
MN/m2

GRAIN SIZE

S 
o

g
en

SOIL DESCRIPTION

.5-

-5

-10

-15

2.5-

3.5-

4-

5- 

5.5-

-20

-25

-30

-35

7- 

7.5-

8- 

8.5-

9- 

9.5-

10- 

10.5-

11-

Fill, lean CLAY with sand, firm

Lean CLAY to lean CLAY with sand, very soft

Lean CLAY to sandy lean CLAY, firm

Silty SAND, dense

End of sounding, 35.4 ft., 10.8 m

REMARKS:
Magritude= 6.8 Acceleration" 0.51

Page 1 of I 
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HOLEN 

LOCATI 

DATED 

PERSON

£* 1
M 1

.5-

^ 

5 *-\j

2-

2.5-

-10 *
3.5- 

4-

-15 <*
5-

5.5-

20 *
0.5- 

7-

" 25 ^c_\j 
£ 

A5-

" 30 *
O V*'

0.5- 

/0-

-35 **
//-

USGS GEOT

UMRFR 33

DN Maiden Street (MAD

RTI i Fn CPT: 4-4-95: SPT: 4-25-95

JNFI L: Tinslev: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

(̂̂
"1-*^1 

^

<
<

<

TIP, 
MN/m2

o e

^r=r"

 z. 
i

£

3

3

. 3

1

5

30

10

25

30

GRAIN SIZE

i

0.017

0.006

0.011 
0.005

0.004 
0.006

0.004

0.004 
0.013

0.005 
0.007

1270 
0.022

0.019 
0.375

Is
en
£ 
Lu

72

86

86

81 
79

83 
75

79 
75

74 
83

25 
73

68 
32

REMARKS: In graben, in failure zone. 
Vane measurements from ma!3c.

en 
en<
d
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a

a

a

a

a

a

SM
a

a
SM
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COOR 

GROUI 

ELEVy

i  

|

;

i
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E
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i 
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i
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i

GRAPHIC LOS

X X 
X > 

X X 
X > 

X X 
X X 

X X 

X > 
X X 

X >

I
.............
  ----

l^^^^___

 
.

.............

.............

:AL LOG
TT Northridae Ground Dedormation Studies

DINATES 

MDWATER 

\TION 7

X: 357164.1. Y: 3788063.6

12.7 fU 3.9m

90.1ft; 240.8m MSL

SOIL DESCRIPTION

Sil 
tiro 
gra 
sil 
pla

No 
fil

Lea
sli 
fin 
eff

I Lea 
sof 
lam 
eff 
ksc

*  Lea 
tub 
sti 
occ 
dis

   Lea 
sof 
nor 
dis

Lea 
10YI 
pla 
tub 
org 

-v PP=< 
v Leaf 

2.5 
pla: 
mot1 
fil

---Lear 
brov 
pla: 
2 mr 
cart
fOS!

"^-SiH 
2.5N 
sane 
man> 

 A bro» 
\ Pla! 
^SiH 

str< 
yel

-\ poor
\ ligf

End

Magnitude= 6.8

ty sand, fill, compacted, dark yellowish 
wn, 10YR3/3, dense, poorly sorted, imported 
nitic pebbles to 30 mm, massive, clay and 
t increase downward, slightly sticky and 
stic

recoverey, asphalt chunk in tip of sampler, 
1

n CLAY with sand, soft, olive brown 2.5Y4/4, 
ghtly sticky and plastic, poorly bedded, few 
B tubular pores, no organics, highly 
ervescent, pp=l ksc

n CLAY, olive brown 2.5Y4/4 moist, micaeous, 
:, slightly sticky and plastic, thin silty 
inations to 3 mm, gravel to 5 mm,
ervescent, no organics or fossils, pp=0.8

n CLAY, olive brown 2.5Y4/4, abundant 
iilar pores, very minor paleosol, slightly 
cky and plastic, soft, pp=0.4 ksc,
assional 3-mm thick silt laminations 
seminated carbonate, carbonate fills pores
T CLAY with sand, light olive brown 2.5Y5/4, 
:, slightly sticky and plastic, minor "A" 
izon darkened by organic matter, 
seminated carbonate, pp=1.5 ksc

T CLAY with sand, dark grayish brown, 
W3 to 4/2, soft, slightly sticky and 
5tic. disseminated carbonate, carbonate in
jlar pores, silt stringers to 12-mm thick; 
anic mottles "A6"; soft to slightly hard, 
D.6 ksc
i CLAY with sand, dark grayish brown 
f4/2, soft to hard, slightly sticky and 
stic, many fine distinct brownish yellow 
:les, disseminated carbonate, carbonate 
Is tubular pores, few organics
T CLAY with sand, olive 5Y5/3 and grayish 
in 2.5Y5/2, soft, sticky and slightly 
stic, massive, no roots, thinly laminated to 
n, many -light olive mottles, filigree 
Donate in tubular pores, no organics or 
si Is, pp=0.3 ksc 
ty SAND with gravel, light brownish gray 
f6/2. clasts to 150 mm, dense, 30 mm 
Jstone clast, slight carbonate cementation, 
/ pores, weak SAB; lean CLAY with sand. 
*n 10YR5/3, hard, slightly sticky and 
stic, effervescent, possible paleosol
ty SAND, grayish brown 2.5Y5/2, dense, well 
atified. effervescent; sandy lean CLAY, 
low brown 10YR5/4, gravel to 20 mm. dense, 
^ly bedded, sticky and plastic; silty SAND, 
it yellowish brown 10YR6/4
of sounding, 34.1 ft.. 10.4 m

Page loft
Acceteratton= 0.51 qy



HOLEN 

LOCATI 

DATED 

PERSOh

*1 1
o- 33 lit UJ*; S 
o >s

.5-

t-

-5 &

2-

2.5-

-10 *
3.5-

4-

-15 « 
5-

5.5-

-20 *
0.5-

7-

'"MT ^5--25
a-

8.5-

-30 *
5.5-

-35 ** 

» 

USGS GEOT

IMRFR 3b

nw Maiden Street (MAD

RTI i Fn CPT: 4-4-95: Tubes: 5-2 S 3-95

JNIFI L: Bennett: D: Bennett/Criey

CONE PENETRATION TEST

RATIO 

8 0

(

TIP, 
MN/m2

o e

1 
\

1
 -

i

21

27

GRAIN SIZE

1

0.012 
0.020

0.010 
0.024

0.027 
0.005

0.008 
0.005

0.006 
0.012

0.012 
0.027

m
0.040 
0.008

0.030 
0.022

m
O.OU 

0.402

0.465 
0.007

0.167 
0.450

UJ

LL

S?

73 
66

 

91 
86

89 
84

86 
74

74 
86

&
70 
78

73 
91

86 
28

28 
73

41 
23

REMARKS: In graben, in failure zone.
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SM
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GRAPHIC LOG
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X > 

X X 
X > 

X X 
X > 

X X 
X > 

X X 
X >

,I
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..............

..............

.............

L LOG 

Northridae Ground Deformation Studies

ATFC; X: 357166.1, Y: 3788063.3

ATFR 12.7ft: 3.9m

IN 790ft: 240.8m MSL

SOIL DESCRIPTION

Fill

Lean CLAY with sand to sandy lean CLAY, dark to 
very dark grayish brown 2.5Y4/2-3/2, asphalt 
and shredded plastic

Lean CLAY with sand, very dark grayish brown 
2.5Y3/2 to olive brown 2.5Y4/4, overall 
massive, thinly laminated in sections, sticky 
and plastic, firm
Lean CLAY to SILT with sand, dark grayish brown 
2.5Y4/3 to olive brown 2.5Y4/4. soft, slighty 
sticky and plastic, fine roots, highly 
effervescent, carbonate in tubular pores
Lean CLAY, olive brown 2.5Y4/4, soft, massive 
to poorly stratified, slightly sticky and 
plastic, occassional carbonized roots, 
disseminated carbonate
Lean to fat CLAY, olive brown 2.5Y4/4, soft, 

7 massive to poorly stratified, slightly sticky 
and plastic, common very fine roots and pores

Lean CLAY to lean CLAY with sand, light olive 
brown 2.5Y5/4 to olive brown 2.5Y4/4, soft, few 
fine roots and pores, massive with occassional 
silty partings
Lean CLAY to lean CLAY with sand, olive brown 
2.5Y4/4, soft, some fine silt partings, few to 
no roots with depth, disseminated carbonate

Sandy lean CLAY to fat CLA\ 
2.5Y4/4 to very dark gray is 
soft at top- strength incre 
poorly stratified to fine t 

_ possible A6 horizon 
^- Sandy lean CLAY to lean CL/ 

brown 2.5Y4/4 to very dark 
2.5Y3/2, more A6 horizon, c 

A no roots, charcoal
\- Lean CLAY with sand to lear 

2.5Y4/4. uniform, firm, son 
~\ mm, slightly sticky and pie
^ Lean CLAY to silty SAND wit 

pale^oliye 5Y5/3-6/3^to 7 lic

\

Magnitude= 6.8

iignt oiive crown er.OTO/e:-: 
dense, no roots, poorly sor

- Silty SAND and lean CLAY wi 
8.8 m, olive 5Y5/3 to dark 
2.5Y4/5, max gravel 35 mm
Silty SAND, yellowish browr 
yellowish brown 10YR4/6, ve 
effervescence

End of sounding , 34 . 1 f t . ,

Acceleration3 0.51

', olive brown 
>h brown 2.5Y3/2, 
:ases downward, 
jlocky structure,

^Y with sand, olive 
grayish brown 
:ommon tubular pores.

i CLAY, olive brown 
K laminations 2-4 
istic, no roots, 
,h gravel, olive to 
iht brownish gray and 
j/4, firm to slightly 
 ted

th sand, gravel at 
grayish brown

i 10YR5/6 to dark 
>ry dense, slight

10.4 m

Page / of 1
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USGS GEOTECHNICAL LOG

HOLE NUMBER

LOCATION Maiden Street (MAP

DATE DRILLED CPT: 4-4-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 357163.1. Y: 3788068.2 

GROUNDWATER __________________

PERSONNEL D: Bennett/Crilev ELEVATION 7902ft: 240.9m MSL

CONE PENETRATION TEST

RATIO 
%

00

TIP, 
MN/m2

i 

fc

GRAIN SIZE

s
in

§
O

i
SOIL DESCRIPTION

-5

-10

-15

-20

-25

-30

-35

.5- 

/-

2- 

2.5-

3- 

3.5-

4-

5- 

5.5-

6- 

6.5-

7- 

7.5-

8- 

8.5-

9- 

9.5-

10- 

10.5-

X X 
X > 
X

Fill, lean CLAY with sand to sandy lean CLAY

Lean CLAY to lean CLAY with sand, very soft

Lean CLAY to lean CLAY with sand, firm

Interbedded silty SAND and sandy lean CLAY, 
dense

End of sounding, 33.8 ft., 10.3 m

REMARKS: Outside of grabea
Magnitude= 6.8 Acceleration 0.51

Page / of / 
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HOLEN 

LOCATI 

DATED 

PERSON

1* 1&<£ Jt

.5-

t-

-5 *
2-

2.5-

-10 *
3.5-

4-

-15 4-5-
5-

5.5-

-20 *
6.5-

7-

-25 ^
5- 

6.5-

30 ^
vJ W

S.5- 

10-

«")C_-35 °*
fl-

USGS GEOT 

UMRFR 5a
nw Maiden Street (MAD

RTI i Fn CRT: 4-4-95: SPT: 4-26-95

INIR L: Tinslev: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

f

TP 
MN/m2

o e

f

\

^

z 
i

£

4

4

4

3

3

2

2

9

10

7

g

22

46

17

GRAIN SIZE

1* 
a

0.010

0.011

0.008

0.002

0.003

0.007 
0.011

0.015 
0.020

0.018 
0.019

0.021

0.003

0.094 
0.050

0.087

0.275 
0.190

0.103 
0.039

>e 

in 

%
LJL

68

84

83

87

85

84 
77

80 
70

70 
66

71

84

45 
60

48

32 
30

38 
62

REMARKS: Northernmost within lot 
Next to the fence on Maiden.

(fl
18 
d

a

a

a

CL

a

CL

CL

a

a

a

SM
a

SM

SM

SM
a

ECHNIC

PROJE 

COOR 

GROUI 

ELEV;

£

i 

i

1

i

E

/ 

C

\

k 

\

)

<

1

GRAPHIC LOG

X X 
X > 

X X
x >

V V

!
.............

:AL LOG
TT Northridqe Ground Deformation Studies

-ITWATPC; X: 357160.1. Y: 3788076.6

MRWATFR lift: 3.4m

&TTnw 790.0 ft: 240.8m MSL

SOIL DESCRIPTION

Sandy lean CLAY, dark yellowish brown 10YR4/4, 
hard to friable, thin laminations to 2 mm, 
highly effervescent, dry

Lean CLAY with sand, brown to dark brown 
10YR4/3, thinly laminated slightly blocky, many 
fine pores and roots, highly effervescent, 

|pp=0.8 ksc 
Lean CLAY with sand, dark yellowish brown 
10YR4/4, slightly sticky and plastic, highly 
effervescent, few pores, pp=0.8 ksc

Lean CLAY, brown to dark brown 10YR4/3, sticky 
and plastic, thinly laminated- 4mm, highly 

y effervescent, pp=0.6 ksc

Lean CLAY with sand, brown to dark brown 
10YR4/3, slightly sticky and plastic, soft, 
concentrated tubular pores and carbonate, 
pp=0.3 ksc 
Lean CLAY with sand, olive brown 2.5Y4/4, very 
soft, sticky and plastic, well stratified, may 
fine tubular pores, few roots, lacks organics 
of A6 
Lean CLAY with sand to sandy lean CLAY, olive 
brown 2.5Y4/4, some mottles of dark yellowish 
brown 10YR4/6, soft, massive, laminated in 
bottom, pp=<0.25 ksc
Sandy lean CLAY, brown to dark brown 10YR4/3, 
massive. pp=0.08 ksc. and... lean CLAY with 
sand, dark grayish brown 10YR4/2, abundant 
carbonate fills pores, pp=1.6 ksc
Lean CLAY with sand, olive gray 5Y4/2 with 
yellowish brown 10YR5/6 mottles, many carbonate 
filled fine pores, strongly effervescent, 
pp=1.5 ksc
Lean CLAY with sand, light gray 2.5Y7/2. 
laminated, intense carbonate deposits in 
vertical and horizontal tubular pores, no 
pebbles, possible Bk horizon of some kind (?)

Silty SAND to sandy lean CLAY, pale olive 
5Y6/3, very poorly sorted, clay increases 
downware. well stratified, clasts equal 20 
percent of fabric 

\-Silty SAND, yellowish brown 10YR5/4, poorly 
sorted and bedded, clasts to 30 mm, clasts 
weathered

"^- Silty SAND, pale brown 10YR6/3, dense, well 
bedded, lacks soil development in matrix

Silty SAND, yellowish brown 10YR5/6 to brown to 
dark brown 7.5YR4/4, sand to 3 mm, and... 
sandy lean CLAY, light olive brown 2.5Y5/4, 

\ firm, minor paleosol (?)
End of sounding, 36 ft. , 11 m

 ,,.   . Page 1 of 1
Magnitude* 6.8 Acceleration= 0.51 ^Q-|



HOLEN 

LOCATI 

DATED 

PERSON

zo ?
( 0) 0>

M 1

.5-

1-

-5 *

2-

2.5-

-10 3-

3.5-

4-

-15 **
5-

5.5-

-20 +
6.5-

7-

-25 '*

&- 

8.5-

30 *ow 

9.5-

10-

-35 **

/A-

USGS GEOT 

IMRFR 5b

ON Maiden Street (MAL)

RTI i FH CRT: 4-4-95; Tubes: 5-1-95

JNFI L: Bennett: D: Bennett/Crlev

CONE PENETRATION TEST

RATIO 
%

8 0

^

r

TIP, 
MN/m2

0 B

f

!

z 
i

£

18

20

GRAIN SIZE

"e

^ o

0.059 
0.009

0.027 
0.008

0.014 
0.006

0.008 
0.009

0.014 
0.012

0.013 
0.025

0.017 
0.041

0.008 
0.035

0.028 
0.009

0.008 
0.025

0.014 
0.860

0.045 
0.053

0.052

H
C/3

% 
CL

60 
86

69 
89

93 
87

84 
92

85 
86

78 
75

60 
64

84 
61

73 
86

87 
76

73 
18

61 
60

53

REMARKS: Northernmost within tot

C/3 
C/3
 <

d

ML
a

a

a

a

a

a

a

a

a

a

a
SM

ML

a

ECHNICA

PROJECT 

COORDIN 

GROUNDW 

ELEVATK

|

;

;

\
i

E 

>
i 

C

\

i

\

t

k

3

I 

i

GRAPHIC LOG

X X 
X > 

X X 
X X 

X X 
X X 

X X

.............

..............

.............

.............

L LOG 

Northridqe Ground Deformation Studies

&TFq X: 357158.6. Y: 3788076.8

ATFR 115 ft; 3.5 m

INI 790.0ft; 240.8m MSL

SOIL DESCRPTION

Fill

Sandy SILT to lean CLAY, olive brown 2.5Y4/4, 
fill soft, massive, many fine roots, pp=l.l ksc

Sandy lean CLAY to lean CLAY, olive brown 
2.5Y4/4, micaeous, fine roots and pores common, 
no organics, pp=1.5-0.6 ksc

Lean CLAY, olive brown 2.5Y4/4, micaeous, 
pebble free, soft, sticky and plastic, many 
fine roots, pp=0.5 ksc

Lean CLAY, olive brown 2.5Y4/4, soft, sticky 
and plastic, no roots, few pores, slight 
disseminated carbonate, pp=0.4-0.6 ksc

7 
Lean CLAY, olive brown 2.5Y4/4, soft, micaeous, 
massive but some silt laminae, few roots and 
tubular pores, pp=0.6-l. ksc

Lean CLAY with sand, dark grayish brown 2.5Y4/3 
to olive brown 2.5Y4/4, soft, probable 
paleosol, uniform, some silty partings

Lean CLAY with sand to sandy lean CLAY, olive 
brown 2.5Y4/2 to dark grayish brown 2.5Y4/2. 
soft, some laminations to 10 mm, plastic and 
sticky, many roots and tubular pores. 
pp=0.5-1.2 ksc

^ Sandy lean CLAY, grayish brown 2.5Y5/2 to very 
dark grayish brown 2.5Y4/2, soft, massive, no 
roots, disseminated carbonate, and... lean 
CLAY with sand, olive 5Y4/3, firm, common 

\ organic smears, sharp contact with above soft 
\ soil
^- Lean CLAY with sand, olive 5Y4/3 grades 

downward to olive brown 2.5Y4/4, some yellowish 
\ brown 10YR5/6 mottles in top, firm, micaeous, 
\ massive to few partings, variable carbonate 
^- Lean CLAY with sand, olive 2.5Y4/4 to pale 

~\ olive 5Y6/3-5/3 with depth, slightly sticky and 
\ plastic, common sand stringers, carbon sample 
\ from 7.6 m, **sample is Btk6 late Pleistocene

\
\

ui ear iy nuiouene son*", pp-u . o- 1 . ^ KSL 
- Lean CLAY with sand to silty SAND with gravel, 
olive 2.5Y4/4 to 5Y5/3-4/3, soft, sticky and
plastic, effervescent, silicious shale 
fragments (Towsley?) , dense, gravel to 40 mm 

- Sandy SILT, light olive brown 2.5Y5/4 to dark 
yellowish brown 10YR4/4 with depth

- Sandy lean CLAY, dark yellowish brown 10YR4/4, 
very hard, highly mottled with white carbonate 
stringers, some disseminated carbonate, few 
pebbles .
End of sounding. 33.5 ft., 10.2 m

Magnitude= 6.8
Page 1 of 1

Acceleration 0.51 ^Qp



HOLEN 

LOCATI 

DATED 

PERSa

|| |
Q^ -§.

.5-

t-

-5 *-
2- 

2.5-

-10 *
3.5- 

4-

-15 ** 
5- 

5.5-

-20 *

7-

-25 7̂

5- 

A5-

-30 *
9.5- 

10-

-35 ^

USGS GEOT

IIMRFR 6

nw Maiden Street (MAL)

RTIIFD CPT: 4-5-95

JMFI D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 

8 0

C

MN/m2 

o e

i

GRAIN SIZE

J

o

en 

IT

REMARKS: Westernmost within lot, near southwest comer.

en

3

ECHNIC

PROJE 

COOR 

GROU 

ELEV

i

t

E

i

C

i

i 

t

3

)

GRAPHIC LOG

X X
x - >

X X 
X > 

X X 
X > 

X X 
X > 

X X 
X >\
i
.............

:AL LOG
rrr Northridge Ground Deformation Studies

niMATFq X: 357158.7, Y: 3788049.5

MDWATFR

ATTnw 790.3ft.; 240.9m MSL

SOIL DESCRPTION

Fill, lean CLAY with sand to sandy lean CLAY 

Lean CLAY to sandy lean CLAY, very soft

Lean CLAY to sandy lean CLAY, firm 

Silty SAND, dense

End of sounding, 35.4 ft., 10.8 m

.   .    . . , ,,,, ,,  Page 1 of 1
Magnitude3 6.8 Acceleration3 0.51 -(Q^



USGS GEOTECHNICAL LOG

HOLE NUMBER _L

LOCATION Maiden Street (MAP

DATE DRILLED CPT: 4-5-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 357181.8. Y: 3788072.4 

GROUNDWATER __________________

PERSONNEL D: Bennett/Critev ELEVATION 789.4 ft.: 240.6 m MSL

t  "HJ <B

CONE PENETRATION TEST

RATIO

CO

TIP, 
MN/m2

GRAIN SIZE

sa
en
^ u.

SOIL DESCRIPTION

-5

-10

-15

-20

.5- 

A

2- 

2.5-

3.5-

4-

5- 

5.5-

6.5- 

7-

-25

-30

8.5-

9.5- 

10-

-35

X X
X 

X X
X 

X X
X > 

X X
X > 

X X
X >

Fill, lean CLAY with sand to sandy lean CLAY

Lean CLAY to lean CLAY with sand, very soft

Lean CLAY to lean CLAY with sand, firm

Silty SAND, dense

End of sounding, 34.1 ft., 10.4 m

REMARKS: In northeastern comer, in front of gate.
Magrttude= 6.8 Acceteration= 0.51

Page I of /



HOLEN 

LOCATI 

DATED 

PERSOh

xo ^
H- "55 Q)

5-

f- 

-5 *-

2-

2.5-

-10 *
3.5- 

4-

-15 4-5'
5-

5.5-

-20 *
6.5- 

7-

-25 7-5~

8- 

8.5-

-30 *
95-

10-

QC /a5"

tt-

USGS GEOT

IIMRFR 8

HN Maiden Street (MAD

RTIIFH CRT: 4-5-95

JNFI D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 

8 0

TIP, 
MN/m2

o e

)
\

!

Z 
1

8s

GRAIN SIZE

J
8
a LJL

REMARKS: Located in Maiden Street in line with 
sounding line 1-5.

3

ECHNIC

PROJE 

COOR 

GROU 

ELEV

i

i

1
/

E

i
;

c

[

\

}

i

3

p

)

GRAPHIC LOG

X X 
X X 

X X 
X X

V V

.............

 ==

..............
_.........................

:AL LOG
:rT Northridqe Ground Deformation Studies

niMATFS X: 357154.1. Y: 3788086.7

MHWATFR

iTTnw 789.4 ft; 240.6m MSL

SOIL DESCRIPTION

Fill, lean CLAY with sand 

Lean CLAY to lean CLAY with sand, very soft

Lean CLAY to lean CLAY with sand, firm 

Silty SAND to sandy SILT, dense

End of sounding, 33.1 ft., 10.1 m

._. , .  , ,,, . , Page lof 1
Magnitude= 6.8 Acceleration= 0.51 \O^
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USGS GEOTECHNICAL LOG

HDI F MI IMPFR 10 pRaiFri Northridae Ground Deformation Studies

mnATTOM Maiden Street (MAD nnnRnTNATF.c; X: 357164.9, Y: 3788056.7

DATFDRTIIFn CPT: 8-1-95 GRDIINnWATFR

PFRSONiNiFi D: Bennett/Criley FI FVATTDN 790.1 ft; 240.8 m MSL

  ̂
T  * "   52
t  01 <D6* I

-
.5-

1-

-5 *-

2-

2.5-

-10 *
3.5-

4-

-15 <*
5-

S.S-

-20 fr
6.5-

7-

-25 ^
8-

8.5-

<^s / "S \s-30
9.5- 

10-

-35 ^

CONE PENETRATION TEST

RATIO

8 (
/
)
/

^>^"^
\

<^

s

^

^*~l

J>̂
.

^~~~~^?

TIP, 
MN/m2

o e^~   - ^

r

>

w

 z.
1

h- 
o. en

GRAIN SIZE

J
8a

,« .

en

UL

REMARKS: Southern most sounding in mini-line across grabea

en
en

3 §

,

A

1

i

E

i 

I

F

I

}

Y

CD
O
  J
U

CD

X X
X >

X X
X >

X X 
X >

X X
X >

X X 
X >

;//;

y/
y/A

y/
/%
Y/

v////
y//
'//
V/s

^//%
=

SOIL DESCRIPTION

Fill, lean CLAY to sandy lean CLAY

Lean CLAY to lean CLAY with sand, very soft

Lean CLAY to lean CLAY with sand, firm

Silty SAND, dense

End of sounding, 30.5 ft.,

Magnitude= 6.8 Acceleration3 0.51

9.3 m

Page 1 of / 
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USGS GEOTECHNICAL LOG

HOLE NUMBER Jl

LOCATION Maiden Street (MAL)

DATE DRILLED CPT: 8-1-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 357164.9. Y: 3788059.5 

GROUNDWATER __________________

PERSONNEL D: Bennett/Criley ELEVATION 790 ft; 240.8 m MSL

*

5- 

5.5-

-20

7-

-25 7-

-30

8- 

8.5-

9.5- 

10-

-35

CONE PENETRATION TEST

RATIO
0

MN/m2

GRAIN SIZE

?
0

V)

X X
X 

X X
X > 

X X
X > 

X X
X 

X X
X >

SOIL DESCRPTION

Fill, lean CLAY to sandy lean CLAY

Lean CLAY to sandy lean CLAY, very soft

.Lean CLAY to sandy lean CLAY, firm

Silty SAND, dense

End of sounding, 34.1 ft., 10.4 m

REMARKS: Mini-line.
Magnitude* 6.8 Acceteration= 0.51

/ 01]

]QP,



HOLEN 

LOCATI 

DATEC 

PERSO

£1 1

.5- 

1-

-5 &
2-

2.5-

-10 *
3.5- 

4-

-15 4S-
5- 

5.5-

-20 *
6.5- 

7-

-25 7'5~

30 *
S.5-

-35 /Q*

USGS GEOT

IIMRFR 12

nw Maiden Street (MAD

RTi.Fn CPT: 8-1-95

JNFI D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 

8 0

\

TIP, 
MN/m2

B

1

z 
i

GRAIN SIZE

"e

Q3
LL

REMARKS: Mini-line.

3

ECHNIC

PROJE 

COOR 

GROU 

ELEV

i  
z

i

i 

\
i

E

i
i 

C

i 

\

3

I

V

GRAPHIC LOG

X X 
X > 

X X 
X > 

X X 
X > 

X X 
X > 

X X 
X >1̂

:AL LOG
rrr Northridge Ground Deformation Studies

niMATFc; X: 357164.9, Y: 3788062.8

MI-IWATFR

ATinw 789.9 ft.; 240.8m MSL

SOIL DESCRffTION

Fill, lean CLAY to sandy lean CLAY 

Lean CLAY to sandy lean CLAY, very soft

Lean CLAY to sandy lean CLAY, firm 

Silty SAND, dense

End of sounding, 33.1 ft.. 10.1 m

Page toft
Magnitude= 6.8 Acceleration 0.51 -|Qp



USGS GEOTECHNICAL LOG

HOLEN 

LOCATI 

DATED 

PERSON

Zv 1B« i

~

.5-

J-

-5 *
2- 

2.5-

-10 *
35-

4-

-15 **
5-

5.5-

on 0- d.\J
6.5-

7-

r\r- 7.5--25
8-

8.5-

-30 ^
as-

-35 "*

IMRFR 13

ON Maiden Street (MAD

RTIIFH CRT: 8-1-95

JNFI D: Bennett/Critev

CONE PENETRATION TEST

RATIO 

8 0
/

/
^*
/^
{*

I

\
/

\^
^^

"^

<
\

(
\

-^

TP 
MN/m2

o e
~~    ~^^\/'

)

L

z 
i

GRAIN SIZE

J
«
en 

IT

REMARKS: Mini-line.

en en

3

PROJE 

COOR 

GROU 

ELEV;

i 

;

;

i

E

L

{

\

J

i

GRAPHIC LOG

X X 
X >

X X
X >

x x
x >

x x
x > 

x x 
x >

/̂/

y/'//

//^
//,

y/
yy,
y/
y/
//,
y/

TT Northridae Ground Deformation Studies

niWATFc; X: 357164.9. Y: 37880662

MRWATFR

i-nnw 790ft: 240.8m MSL

SOIL DESCRPTION

Fill, lean CLAY to sandy lean CLAY

Lean CLAY to sandy lean CLAY, very soft

Lean CLAY to sandy lean CLAY, firm

Silty SAND, dense
End of sounding, 29.5 ft., 9.0 m

         . . ....   ,_ Page I of l
Magnitude3 6.8 Acceteration= 0.51 ^Q



USGS GEOTECHN1CAL LOG

HOLE NUMBER J4.

LOCATION Maiden Street (MAD

DATE DRILLED CPT: 8-1-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 357164.9. Y: 3788068.9 

GROUNDWATER __________________

PERSONNEL D: Bennett/Critev ELEVATION 7902 ft^ 240.9m MSL

-25

-30

-35

GRAIN SIZE

X X
X 

X X
X 

X X
X 

X X
X 

X X

SOIL DESCRIPTION

Fill, lean CLAY to sandy lean CLAY

Lean CLAY to sandy lean CLAY, very soft

Lean CLAY to sandy lean CLAY, firm

Silty SAND to sandy SILT, dense

REMARKS: Northern most in mini-line.
Magnitude= 6.8 Acceteration= 0.51

Page 1 of. 2 
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USGS GEOTECHNICAL LOG

HOLEN 

LOCATI 

DATED 

PERSON

Q- <D "n%

ns-

12- 

12.5-
-42

13-

13.5-

14-

: 47 -
15-

15.5-

-52 ^

16.5-

17-

18-

18.5-

-62 3,

- 67 20.5-

21-

21.5-

-72 22-

IMRFR 14

nw Maiden Street (MAD

RTIIFH CRT: 8-1-95

JWFI D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 

8 0

^
TIP, 

MN/m^

0 E

C
z 
i

GRAIN SIZE

a

en 

LL

en 

o

PROJE 

COOR 

GROU 

ELEV

H-

D

1

GRAPHIC LOG

..............

..............

.............

.............

..............
_............
............

:pj Northridae Ground Deformation Studies

niwATFS X: 357164.9, Y: 3788068.9

MRWATFR

&Tinw 790.2ft^ 240.9m MSL

SOIL DESCRIPTION

End of sounding, 40.7 ft.. 12.4 m

.   .   , ....... . Page 2 of 2
Magnitude= 6.8 Acceleration= 0.51 \y}





HOLEN 

LOCATI 

DATED 

PERSO

£* 1 
§~ I

.5-

j-

-5 * 
2-

2.5-

-10 3~
3.5-

4-

-15 ** 
5- 

5.5-

~ 20 6-
6.5-

7-

-25 *
6- 

6.5-

-30 *
C7.J^

/O-

-35 ^
It- 

115-

-40 *
12.5-

13-

' Ar- 13-5~-45
14-

USGS GEOT

IIMRFR 16

nw Cantara Street (MAL)

RTI i Fn CRT: 6-18-96: SPT: 6-22-96

JNFI L£onawav: Dflennett/Conawav

CONE PENETRATION TEST

RATIO 
%

8 .0

?

TIP, 
MN/m2

0 B

>

1

V

 z. 

Ih

5

7

10

7

13

13

53

GRAIN SIZE

1

0.014

0.050

0.015

0.020 
0.016

0.008 
0.012

0.019 
0.039

0.015

0.042

0.083 
0.041

0.011 
0.016

0.315

M

I
LJL

74

62

80

72 
81

86 
81

82 
64

79

64 
68

55 
69

75 
63

25

REMARKS: On Cantara St. between Corbin and 
Shirley in line with Melvia

CO

3
d

a

CL-f«.

a

a

a

a

a

a

a

a

SM

ECHNIC

PROJE 

COOR 

6ROU 

ELEV

t
=>

GRAPHIC LOG

X X 
X X 

X X 
Y v

:AL LOG
:PT Northridqe Ground (Deformation Studies

niMATFq X: 356419.3, Y: 3787389.1

MHWATFR 19.8 ft4 6.0 m

ATTnw 789 ft: 240.5m MSL

SOIL DESCRIPTION

Lean CLAY with sand, 10YR3/3 dark brown, 1 cm 
beds, root traces, sticky, very friable moist, 
slight carbonate, ucs-1.5 tsf

1 Sandy silty CLAY, 10YR4/4 dark yellowish brown, 
bedded 0.025-0.5 cm, slightly sticky wet, large 
flakes of mica, some root traces, some 
disseminated carbonate. ucs=0.75 tsf

i Lean CLAY with sand, 10YR3/6 dark yellowish 
brown, some root traces, mottling in lower 
10cm, slightly sticky wet, 18 mm pebble, wavey 
laminations 5 mm, ucs=1.4

Lean CLAY with sand, 10YR4/4 dark yellowish 
brown, massive breaking to thick angular blocky 
structure, plastic, modern roots, few pores, 

~\ slight carbonate, strong organic smell
r,^ Lean CLAY with sand, 10YR4/4 dark yellowish 
* brown to 2.5Y4/4 olive brown, massive, some sub 

angular blocky structure, slightly sticky and 
plastic, firm, slight carbonate, few pores, no 

 ^ modern roots or organ ics
^- Lean CLAY with silt. 10YR4/4 dark yellowish 

brown, massive to blocky structure, slightly 
sticky and plastic, modern roots, few open 
pores, slight carbonate

Lean CLAY w/sand. mottled, 2.5Y3/2 very dark 
grayish brown, 2.5Y4/4 olive brown, slight 
carbonate, massive, and.. 10YR3/4 dark 
yellowish brown, slightly sticky wet, root 

^ traces 
Sandy lean CLAY, 10YR5/4 yellowish brown and 
2.5Y5/4 light olive brown, slight carbonate, 

A not sticky, pebbles 5-10 mm, root traces
-.^ Sandy lean CLAY, 10YR6/4 light yellowish brown, 
\ massive, slight to no carbonate, ucs<0.1, and 
\ sandy lean CLAY, 10YR5/4 yellowish brown, mica 
\ rich, firm, moist, some mottles
^- Lean CLAY with sand, 10YR5/3 brown, 10YR4/3 

dark brown, 10YR4/4 dark yellowish brown, 
2.5Y5/4 light olive brown, massive, some blocky 
structure, sticky, plastic, abundant charcoal, 
subhorizontal partings 10-15 mm, slight 
carbonate 

    Silty SAND, 10YR6/6 brownish yellow, some 20 mm 
pebbles, very slight carbonate, firm, 
ucs=3. 5-4.0 tsf
End of sounding, 44.0 ft., 13.4 m

.     ,. . r   Page 1 of I
Magnitude= 6.8 Acceteration= 0.51 ^4



HOLEN 

LOCATI 

DATED 

PERSO

Pi

! -5-

f- 
-5 t5~

2- 

2.5-

~ 10 *

~_ 3.5- 

4-

- 15 <*
~_ 5- 

5.5- 

on 6-
<L\J

6.5-

7-

25 ^
8-

8.5-

-30 *
S.5-

-35 "* 
If-

-40 *
£5- 

! 13-

-45 /a5"
W-

^55 "

USGS GEOT

IIMRFR 1

nw Wynne Avenue (WYN)

RTI i Fn CPT: 4-6-95; SPT: 4-29-95

JNFI L: Tinsley; D: Bennett/Criley

CONE PENETRATION TEST

RATIO 

8 0

j

TIP, 
MN/m2

o e

(

!

z 
i
i 
Q_
CO

7

5

4

9

20

GRAIN SIZE

a

0.011

0.076

0.032

0.021 
0.012

0.037 
0.071

0.079 
0.123

0.377

1450

0.580 
0.015

CO

LJL

82

49

67

78 
86

65 
51

47 
37

It

5

16 
92

REMARKS: At the north end of Wynne Avenue.

CO 
CO

3

a

SM

a

a

a
CL-ML

SM

SW-SK

SW-SN

SM
a

ECHNK

PROJE 

COOR 

GROU 

ELEV

o

i

'
~~:

E

\

i

C 

\

i

\

I

3

F

k

% 

f

GRAPHIC LOG

X X 
X >

x x

.̂............
    

î
EE

1
' / /

:AL LOG
rpT Northridge Ground Deformation Studies

DINATES 

NDWATER 

&TION 7

X: 359125.3, Y: 3787490.7

15.5ft; 4.7m

66.9 ft; 233.8m MSL

SOIL DESCRIPTION

Lea 
mm 
dis
Sil 
fir
poo 
lim

-  San 
sti 
cla

-, TOO
\ org 
v Lea 

man 
y car

San 
top 
por

~"*"^ Si 1

n CLAY with sand, olive brown 2.5Y4/4, 2-4 
laminae, slightly hard, sticky and plastic, 
seminated carbonate in bedding and pores
ty SAND, fine, olive brown 2.5Y4/4, slightly 
m and friable, massive, poorly bedded and 
rly sorted, occassional 5 mm pebbles of
estone and shale, pp=l 1.25 ksc 
dy lean CLAY, olive brown 2.5Y4/4, soft, 
cky and slightly plastic, flat gravel 
sts, massive, occassional 2 mm laminae, no 
ts or pores, strongly effervescent, no 
anics. pp=1.5 ksc
n CLAY with sand, olive brown 2.5Y4/4, soft, 
/ fine pores, few fine roots, disseminated 
Donate, pp=<0.3 ksc

jy lean CLAY, olive brown 2.5Y4/4, soft in 
, firmer at bottom, no roots, common tubular 
3, pp=0.2-1.8 ksc
ty SAND, olive brown 2.5Y4/4, well bedded,

dense, ucs=2.2 ksc, in lower 1/3, soft and
100QP ^ n nnnpn P/!^ finp«? i inwanri fnnm ha«;a1

~\ gra 
n^- SAM 
\ med 

n\ upw
\\ gra 
\L SAM 
\ 2.51 
»- Lear 

def 
and

End

Magnitude= 6.8

/ely sand, disseminated carbonate, no pores
D with silt, light yellowish brown 2.5Y6/4, 
ium dense, friable, well stratified, fines 
ard, slightly effervescent, poorly sorted, 
/elly
D with silt and gravel, light olive brown 
f5/4, gravel to 40 mm
T CLAY grades downward to silty SAND, Well 
med upward coarsening sequence: silty SAND 
sandy SILT are also present

of sounding, 49.9 ft., 15.2 m

Page / of /
Acceteration= 0.51 ^5



USGS GEOTECHNICAL LOG

HOLE NUMBER _2_

LOCATION Wynne Avenue (WYN)

DATE DRILLED CPT: 4-6-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 359123.3. Y: 3787434.8 

GROUNDWATER __________________

PERSONNEL D: Bennett/Critev ELEVATION 764.7 ft; 233.1m MSL

GRAIN SIZE

s
a

to

% 
UL

OG

SOIL DESCRPTION

Fill
X X

Lean CLAY with sand 
A

Silty SAND
\77^

_j '_"i 7

W
Lean CLAY with sand, soft 

B

I
t ^ Silty SAND

I
C

Y/A
Lean CLAY to sandy lean CLAY, firm

Silty SAND, dense

End of sounding, 49.9 ft., 15.2 m

REMARKS:
Magnitude3 6.8 Acceleration3 0.51

Page t of /



HOLEN 

LOCATI 

DATED 

PERSON

i  "55 <B
§2 1

.5-
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C yt0 l> 
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25-

-10 * 
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- 15 ^
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0.0- 

7-
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" 8-
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-50 fr
/5.5- 

/6-

^55 "*

USGS GEOT

UMRFR 3

nM Wynne Avenue (WYN)

RTIIFH CRT: 4-11-95

JNFI D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

s 
i

<

______/  

TIP, 
MN/m2

0 B

t
>

>

z 
i
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GRAIN SIZE
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o
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en 

1
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REMARKS:
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en<
d
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GROU 

ELEV;

i 
2

)

;

I

E

C

\

1
\

r

i

3

>

i

<»

D

GRAPHIC LOG

X X 

X > 

X X

.̂.............
" --- -

.............

.............

1,

\

:AL LOG
TT Northridge Ground Deformation Studies

DDMATES 

VIDWATER 

*TION 7

X: 359123.2. Y: 3787428.8

64.3 ft: 233.0m MSL

SOIL DESCRIPTION

Fill

Lean CLAY with sand

Silty SAND

Lean CLAY with sand, soft

Silty SAND

Lean CLAY with sand, firm 

Sandy SILT

Lean CLAY with sand, firm

End

Magnitude3 6.8

of sounding, 48.6 ft., 14.8 m

Page I of /
Acceleration3 0.51 ^j



HOLEN 

LOCATI 

DATED 

PERSO

ICJ "£ 
t  (D <l>

&£ 1

.5-

t-

-5 ^
2-

2.5-

-10 *
I 3-5- 

4-

-15 <*
; 5-

5.5- 
-20 *

6.5-

7-

-25 7-5'
8- 

8.5-

-30 *
9.5- 

10-

' 35  -
vjvj

11-
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-40 *
12.5-

~. 13-

-45 ^
14- 

I 14.5-

-50 /5~
- °U /S5- 

/6-

^55 ^

USGS GEOT 

UMRFR 4

nw Wynne Avenue (WYN)

RTiiFn CPT: 4-11-95

JNFI D: Bennett/Criley

CONE PENETRATION TEST

RATIO 
%

8 0

1̂
<
<

1

TIP, 
MN/m2

o e

[

z 
i

S

GRAIN SIZE

'e 

^
0

SS 
en
 ̂ i 
u.

REMARKS: Inthegraben.

en en <
d

ECHNIC

PROJE 

COOR 

GROU 

ELEV

t  

I

/

t

<
i 

E

' 

j

C

i

i

1
\

f

k

3

f 

t

%

)

GRAPHIC LOG

X X 
X > 

X X

.̂.............

\
\

  

:AL LOG
TT Northridge Ground Deformation Studies

nrwATFc; X: 359123.0, Y: 3787420.6

NPWATFR

Minw 764.1ft; 232.9m Ma

SOIL DESCRIPTION

Fill 

Lean CLAY with sand

Silty SAND 

Lean CLAY with sand, soft

Silty SAND

Lean CLAY with sand, firm

Sandy SILT 

Lean CLAY with sand, firm

-^ Silty SAND, dense
End of sounding, 48.9 ft., 14.9 m

Pagp 1 of 1
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:AL LOG
TT Northridae Ground Deformation Studies

niNATFq X: 359123.1. Y: 3787416.5

MHWATFR 14ft: 4.3m

(vrrnw 763.9ft: 232.8m MSL

SOIL DESCRIPTION

5

See following logs for text detail

Paae/0//
Magnitude* 6.8 Acceleration* 0.51 119
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:AL LOG
:PT Northridae Ground Deformation Studies

rmiATFq X: 359123.1, Y: 3787416.5

MHWATFR 14ft.: 4.3m

iTTfiN 763.9ft: 232.8m MSL

SOIL DESCRIPTION

Fill

Silty SAND, dark yellowish brown 10YR4/4 to 
5/4, massive, soft, gravel to 20 mm, strongly 
effervescent throughout, weak fine angular 
blocky structure some pores with carbonate,
pp-1.5 ksc

Silty SAND, olive brown 2.5Y5/6, loose, poorly 
bedded, few single sub silic shale and 
limestone pebbles to 5 mm, slightly
effervescent, no organics, few very fine roots 
and tube pores

Sandy lean CLAY, light olive brown 2.5Y5/4. one 
large gravel stringer with c lasts to 20 mm, 
very friable, not sticky or plastic; lean CLAY, 
soft, well stratified, one fine root, few tubes 
and pores, slight disseminated carbonate pp=0.7 
ksc

"""   Lean CLAY with sand, olive brown 2.5Y4/4, 
massive, soft, slightly sticky and plastic, 
disseminated carbonate, few tube pores, pp=0.09 
ksc; sandy lean CLAY, light olive brown 
2.5Y5/4, 50 mm gravel stringer, very friable, 
loose; lean CLAY with sand, olive brown 

^2.5Y4/4, soft, moderate disseminated carbonate 
Sandy lean CLAY, olive brown 2.5Y4/4. loose, 
very friable, slightly plastic, pp=0.06 ksc, 
disseminated carbonate, few tubular pores; 

V silty SAND with gravel, olive brown 2.5Y4/4, 
_v loose to slightly dense
^- Sandy lean CLAY, olive brown 2.5Y4/4. soft, 

slightly sticky and plastic, laminated 2-3 mm 
thick, slightly effervescent with disseminated 
COq, no organics or fossils, few fine 
horizontal modern roots, few fine vertical 

~\ tubular pores, pp=0.2 ksc
^- Sandy lean CLAY, dark yellowish brown 10YR4/4, 

slightly sticky, not plastic, occassional 
pebbles in bottom 10 cm, strongly effervescent. 

-^ disseminated carbonate, few fine horizontal
\ roots, pp=0.23 ksc
\- Silty SAND, olive brown 2.5Y4/4, massive to 

poorly bedded, soft to firm, slightly sticky 
and plastic, slight effervescent, disseminated 
carbonate, few vertical roots, very fine 

-^y tubular pores
^- SAND with silt to silty SAND, light brownish 

gray 2.5Y6/2. not sticky or plastic, 
disseminated carbonate

SAND with silt to sandy SILT, olive brown 
2.5Y5/4 to yellowish brown 10YR4/4. well 
sorted, very thinly laminated

Pagp 1 of 2
Magnitude= 6.8 Acceleration= 0.51 \?C)



HOLEN 

LOCATI 

DATEC 

PERSO

tt 1 

&£ I

8.5-

&  

9.5-

-32 
to-

K).5- 

1f-

37o /
us-

12- 

12.5-

-42 
o-

13.5- 

14-

-47
145- 

15-

15.5- 

52O£- 
£-

USGS GEOT

UMRFR 58

nw Wynne Avenue (WYN)

RTI 1 FD CPT: 4-11-95; SPT: 4-27-95

JNFI L: Tinsley: D: Bennett/Criley

CONE PENETRATION TEST

RATIO 
%

8 0

1̂

i

TIP, 
MN/m2

0 «

v_

f

z 
i

Si

8

24

39

15

71

GRAIN SIZE

IB
Q

0.019

0.410

0.051 
0.172

0.038

0.111

SS
C/5

%
LJL

80

to

61 
31

63

39

C/5 
C/5
<
d

a

SP-SN

a
SM

a

SM

ECHNK

PROJE 

COOR 

GROU 

ELEV

£ z

C

\

C

i

 *

GRAPHIC LOG

..............

..............

..............

............_

b̂̂

............
.............

:AL LOG
-TT Northridge Ground Deformation Studies

DINATES 

NDWATER 

ATION 7

X: 359123.1. Y: 3787416.5

14ft; 4.3m

63.9ft.; 232.8m MSL

SOIL DESCRPTION

Lean CLAY with sand, dark brown 10YR3/3, thinly 
laminated, soft, slightly sticky and plastic, 
abundant detrital charcoal

SAN 
wel
den

San 
SAN 
ver

San< 
ven 
disl 
loc<

Sill 
den; 
sill 
devf
End

Magnitude= 6.8

D with silt, light yellowish brown 2.5Y6/4, 
1 stratified, well sorted, loose to slightly 
se, not sticky or plastic, no roots, pores

dy lean CLAY, olive brown 2.5Y-4/4; and silty 
3, mottled, clasts to 20 mm, medium dense, 
/ poor sorting, abundant gravel

Jy lean CLAY, light olive brown 2.5Y5/4, 
/ plastic and sticky, massive, many fine 
:inct mottles, many tubular vertical pores, 
ally strongly effervescent

ty SAND, light olive brown 5Y5/4, very 
se, well bedded, not sticky or plastic, some 
t partings, some mottles, no soil 
?lopment
of sounding, 53.5 ft., 16.3 m

_,, ... ... ..   ... Page 2 of 2
Acceleration 0.51  ) p  ]
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:AL LOG
TT Northridae Ground Deformation Studies

DINATES 

MDWATER 

(^TION 7

X: 359123.1, Y: 3787415.8

12.2ft.: 3.7m

63.8 ft: 232.8m Ma

SOIL DESCRPTION

Fil

Sil 
bro 
loo

~^Sil 
rec

1

ty SAND to silty SAND with gravel, olive 
*n 2.5Y4/4 to light yellowish brown 2.5Y6/4, 
se, not plastic, disseminated carbonate
ty SAND, dark yellowish brown 10YR4/4, 5 cm 
avery after a 75 cm push

Sandy lean CLAY, dark yellowish brown 10YR4/4, 
moist, 5 cm recovery after a 75 cm push

No recovery for 10.5-13

V 
Lean CLAY with sand, olive brown 2.5Y4/, 
massive, sticky and plastic, soft, few roots, 
few pores, disseminated carbonate, pp=0.2-0.5

~VSN- Sandy lean CLAY to sandy SILT and clayey SAND, 
olive brown 2.5Y4/4, small roots and pores 
present, sticky and plastic, massive, soft, 

"\ pp=0.2-0.6
^- Silty clayey SAND to silty SAND, light olive 

-v brown 2.5Y5/4, soft, slightly sticky and 
\ plastic, gravel to 30 mm
\- SAND with silt and gravel, dark yellowish brown 

~\ 10YR4/4, no bedding, moderate carbonate 
\ reaction, dispersed
^- Silty SAND, dark yellowish brown 10YR4/4, 5-cm 

thick clean sand layers at 8 cm and 25 cm from 
bottom of sample

End

Magrttude= 6.8

of sounding, 52.8 ft.. 16.1 m

              , Page / of /
Acceteration= 0.51  ] p p
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REMARKS: In failure zone.
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rrr Northridge Ground Deformation Studies

DINATES 

NJDWATER 

(\TION 7

X: 359123.0, Y: 3787414.7

14.1ft.; 4.3m

63.8 ft: 232.8m MSL

SOIL DESCRIPTION

Fill 

Silty SAND, light olive brown 2.5Y5/4-5/6. well
laminated-7 mm, slightly hard to friable, few 
roots and pores

~^- Silty SAND, to Lean CLAY with sand at base, 
light olive brown 2.5Y5/6. well stratified, 

Isoft. sticky-plastic CLAY in bottom 
"^ Lean CLAY with sand to sandy lean CLAY, light 

olive brown 2.5Y5/4, uniform, more plastic and 
-^ sticky in top 1/2
^- Silty SAND to lean CLAY with sand, olive brown 

2.5Y4/4, well stratified, loose, fine roots,
?\ S° ft 
* v Lean CLAY to silty SAND, olive brown 2.5Y4/4,
., carbonized roots, detrial charcoal, tubular 
\ pores ,
\- Sandy lean CLAY to sandy SILT at base, olive 

-\ brown 2.5Y4/4, massive, slightly sticky and 
\ plastic, fine roots, tubular pores present

-v^- Silty SAND, olive brown 2.5Y4/4, micaeous, not 
\ sticky or plastic, no roots, pp=1.7 ksc

-\\-Silty SAND and SAND with silt, dark yellowish 
\ brown 10YR4/4, moderately sorted, hard and 
\ poorly sorted, gravel is present to 28 mm
^- Silty SAND, dark yellowish brown 10YR4/4. 

gravel to 46 mm, massive

End

Magnitude= 6.8

of sounding, 52.8 ft., 16.1 m

_., .. Page loll
Acceleration- 0.51 ^ p -^
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:AL LOG
TT Northridae Ground Deformation Studies

HTWATFq X: 359122.5. Y: 3787402.6

MDWATFR

n-iriM 763.0 ft^ 232.6m MSL

SOIL DESCRIPTION

Fill

Lean CLAY to sandy lean CLAY, firm at top to 
very soft in lower 1/2

Silty SAND, loose

Lean CLAY to sandy lean CLAY, firm 

Silty SAND, dense, stopped CPT sounding

End of sounding, 32.5 ft., 9.9 m

Page 1 nf 1
Magnitude3 6.8 Acceleration3 0.51  ) p 4
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;AL LOG
rr Northridqe Ground Deformation Studies

HNATES 

JDWATER 

JION 7

X: 359122.1. Y: 3787372.7

12.5ft; 3.8m

61.3 ft: 232.0m MSL

SOIL DESCRPTION

Fil

San 
har 
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-\ ksc
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-\ sof 
\ tub
\- Lea 

-\ sof
7\ and 
*\ pp=
l^Lea 
^ sof 

\ peb 
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*- Lea 

sof 
car

10Y
*- Lea 

1 to
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L San 
to 

" L Sil 
str 
ped

*- Sil 
2.5 

-i sant 
1 ksc 

*- Lear 
\ 2.5 
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\ ksc
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End

Magnitude- 6.8

1

dy lean CLAY, olive brown, 2.5Y4/4, slightly 
d and friable, bedded 15 cm, strongly 
ervescent, disseminated carbonate, pp=1.5

n CLAY with sand, yellowish brown, 10YR5/4, 
t, slightly sticky and plastic, massive, few 
ular pores, pp=1.25 ksc
n CLAY with sand, olive brown, 2.5Y4/4, 
t. sticky and plastic, massive, few roots 
pores, abundant disseminated carbonate, 

0.3 ksc 
T CLAY with sand, olive brown, 2.5Y4/4, 
t, sticky and plastic, massive, few 3 mm 
Dies, locally thinly laminated where not 
turbated. pp=0.18 ksc
i CLAY with sand, olive brown, 2.5Y4/4, 
t, massive, slightly sticky and plastic, 
Donate in root pore, pp=0.14 ksc; and., 
i CLAY with sand, dark yellowish brown, 
W4, buried A horizon
i CLAY with sand, olive brown, 2.5Y4/4, soft 
firm, slightly sticky and plastic, few 
jlar pores, rare roots, pp=0.3-0.5 ksc
jy lean CLAY, olive brown, 2.5Y4/4, similar 
above, pp=0.2 ksc 
ty SAND, olive brown, 2.5Y4/4, well 
atified, one fining upward sequence, no 
Dgenic features. pp=0.7 ksc
ty SAND to sandy SILT, light olive brown, 
f5/4. well stratified; and... lean CLAY with 
j, olive brown, 2.5Y4/4, firm, pp=0.6-0.75

T CLAY to lean CLAY with sand, olive brown. 
f4/4, soft, slightly plastic, disseminated 
Donate, tubes filled with carbonate, pp=0.75

:y SAND, olive brown, 2.5Y5/4, thinly 
mated, common grayish brown, 2.5Y5/2, and 
it olive brown. 2.5Y5/6 mottles; and lean 
i with sand, olive brown, 2.5Y4/4, firm. 
/ fine organic fragments, pp=1.5 ksc

of sounding, 51.5 ft., 15.7 m

...... , _.... ... ., , Prigetofl
Acceleration 0.51 j p cj
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a> a><.
d

a
ML

CL-ML 
SM

a

SM
a

a

a

a
SM

SM

SM 
ML

a

a

SM
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ECHNIC

PROJE 

COOR 

GROU 

ELEV

h-

2

t 

/

i

E

i 

C 

\

1
\

t

3

t

r

D

GRAPHIC LOG

X X 
X > 

X X

 ̂        -

i
..............

I

\

:AL LOG
:PT Northridde Ground Deformation Studies

DTNATFq X: 359122.1. Y: 3787371.6

MHWATFR 12.5 ft; 3.8m

ATTHN 761.3 ft: 232.0m MSL

SOIL DESCRIPTION

Fill
Sandy lean CLAY to sandy SILT at base, olive 
brown 2.5Y4/4, very firm, many roots and pores, 
massive, pp=2.2-3.2 ksc

~v- Silty SAND to sandy silty CLAY, olive brown 
2.5Y4/4, loose to compact, massive, not sticky
or plastic

^ Lean CLAY with sand to sandy lean CLAY, olive 
N brown 2.5Y4/4, fine laminations, soft to 

friable, some roots and pores. pp=0.7-1.3 ksc 
ILean CLAY with sand and interbed of silty SAND, 

olive brown 2.5Y4/4, soft, slightly sticky and 
TK plastic; stratified and poorly sorted 
K Lean CLAY to sandy lean CLAY, olive brown 

2.5Y4/4, very soft, few roots, common pores, 
pp*0.3-0.5 ksc 
Lean CLAY with sand to sandy lean CLAY, olive 

IK brown 2.5Y4/4 to dark grayish brown, some olive 
\ yellow mottles, micaeous, no-few roots, pp=0.8 
\ ksc

~\*- Sandy lean CLAY to silty SAND, olive brown to 
\ light olive brown 2.5Y4/4-5/4, well stratified.

~y\ slightly sticky and plastic, pp=0.2-1.9 ksc 
W Silty SAND, olive brown 2.5Y4/4, and silty SAND 
\ with gravel olive brown 2.5Y4/4

~\ *- Silty SAND, very coarse, olive brown 2.5Y4/4; 
\ SILT, yellowish brown 10YR5/4; and silty SAND. 

-v\ yellowish brown 10YR5/4
\ *- Lean CLAY with sand, olive brown 2.5Y4/4. very 
\ dark grayish brown 2.5Y3/2. stiff, poorly 
\ stratified, no roots, common tubular pores, 
\ pp=0.6-2 ksc

^
*- Lean CLAY with sand, very dark grayish brown 

2.5Y3/2, well laminated, no roots, common 
tubular pores, no carbonate, pp=0.8 ksc 
Silty SAND, yellowish brown 10YR5/4, gravel to 
40 mm, sandy lean CLAY, olive brown 2.5Y4/4. 
very stiff some gley mottling, pp=2 ksc

End of sounding, 51.5 ft., 15.7 m

.   . ,    . ......... Page toff
Magritude= 6.8 Acceteration= 0.51 -|p^



USGS GEOTECHNICAL LOG

HOLE NUMBER JL

LOCATION Wynne (WYN)

DATE DRILLED CPT: 4-11-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 359123.4. Y: 3787342.1 

GROUNDWATER 13.1 ft; 4.0m__________

PERSONNEL D: Bennett/Critev ELEVATION 758.4 ft.: 2312 m MSL

GRAIN SIZE

SOU. DESCRIPTION

X X
X 

X X
Fill

Silty SAND to sandy SILT

Lean CLAY to sandy lean CLAY, firm to very soft 
with depth

Silty SAND, medium dense to loose

Lean CLAY to sandy lean CLAY, firm

Silty SAND, medium dense

Lean CLAY to sandy lean CLAY, firm

Silty SAND, dense, stopped CPT sounding

End of sounding, 49.9 ft., 15.2 m

REMARKS: Outside of failure zone. 
On south side of Cantara Magnitude- 6.8 Acceleration* 0.51
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USGS GEOTECHNICAL LOG

HOLE NUMBER _i_

LOCATION Wynne (WYN)

DATE DRILLED CPT: 8-2-95

PERSONNEL D: Bennett/Crilev

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 359122.7. Y: 3787405.7 

GROUNDWATER __________________

ELEVATION 763.3 ft: 232.7m MSL

GRAIN SIZE

6

SOIL DESCRFTION

X X
X 

X X Fill 

Silty SAND

\'_

I
Lean CLAY to sandy lean CLAY, firm to very soft 

8 \// with depth

Silty SAND, medium dense to loose

77 
C

Lean CLAY to sandy lean CLAY, firm

Silty SAND, dense, stopped CPT sounding 

End of sounding, 33.5 ft., 10.2 m

REMARKS: Outside of faikjre zone. 
Mini line just north of #6. Magnitude3 6.8 Acceleration3 0.51

Page / of / 
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USGS GEOTECHNICAL LOG

HOLE NUMBER JQ_

LOCATION Wynne (WYN)

DATE DRILLED CPT: 8-2-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 359122.8. Y: 3787408.9 

GROUNDWATER ___________________

PERSONNEL D: Bennett/Crilev ELEVATION 763.5 ft: 232.7 m MSL

GRAIN SIZE

in

OG

SOIL DESCRIPTION

J£i » 

Silty SAND

Lean CLAY to sandy lean CLAY, firm to very soft 
CD V / A with depth

</

Silty SAND, medium dense to loose

^
Lean CLAY to sandy lean CLAY, firm

Silty SAND, medium dense to loose, sounding 
notes: crushing sound (gravel) was heard at a 

i/ / A depth of 10.3 m, this is the depth in #9 at 
<-> K / /i which the sounding was halted

Lean CLAY to sandy lean CLAY, firm

a l'.....l...:i Silty SAND, dense, stopped CPT sounding 
End of sounding, 52.8 ft., 16.1 m

REMARKS: Outside of graben. 
Located in middle of mini line. Magnitude* 6.8 Acceleration* 0.51

Page 1 of 1 
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USGS GEOTECHNICAL LOG

HOLEN 

LOCATI 

DATED 

PERSON

^ 1 
2j£ 1
f"i >S

.5-

-5 is-
2- 

2.5-

-10 3- 

3.5-

4-

- 15 <*
5-

5.5-

-20 *
6.5- 

7-

-25 7*
B-

8.5-

-30 *
9.5-

10- 

oc 10.5-
oo //-

«5-

-40 *
12.5-

'. 13-

1 45 ^ 

M-

I ML5-

-50 /5"
- ° U E5-

: 55 /fi5"

IIMRFR 12

nw Wynne (WYN)

RTIIFH CRT: 6-21-96

JNFI D: Bennett/Conaway

CONE PENETRATION TEST

RATIO 

8 0

^

\
"^

^

S

/

^
-J

>

>
j>

I

TIP o 
MN/m2

0 e

f

(_   ~-C~

\
\
\

^~

z 
i

£

GRAIN SIZE

"s
Q

s
en

u!

REMARKS: Outside of failure zone. 
373 ft south of Cantara

5
d

PROJE 

COOR 

GROU 

ELEV

1

i

,

\ 

\

i

i

B

1

)

C

\

r

«

D

GRAPHIC LOG

X X 
X > 

X X

1
v/j
//,
//
///

y/

i
%
Y/<

//V
%
^

rpj Northridae qround deformation studeis

niNATFS X: 359118.3. Y: 3787250.0

MRWATFR 13.1ft.; 4.0m

ATTON 758 n; 231.0m MSL

SOIL DESCRIPTION

Fill

Lean CLAY to sandy lean CLAY, firm to soft with 
depth

V

Sandy SILT, loose

Lean CLAY to sandy lean CLAY, firm

Sandy SILT to silty SAND, dense

Lean CLAY to sandy lean CLAY, firm

Silty SAND, dense, stopped CPT sounding
End of sounding, 49.2 ft., 15.0 m

Pg f of f
Magnitude= 6.8 Acceteration= 0.51 ^
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USGS GEOTECHNICAL LOG

HOLEN 

LOCATI 

DATED 

PERSON

£* 1S- 1

.5-

t-

-5 * 
2-

2.5-

' 10 *

3.5-

4-

- 15 ^ 
; 5-

5.5-

' 20 +
6.5-

7-

25 7-5~ 
& 

8.5-

30 *
w \J

9.5-

10-

-35 °*
n-

'. 115-

-40 *
195-

13-

-45 ^
14- 

'_ 14.5-

-50 * 
1&5- 

16-

'-55 ^

IIMRFR 14

ON Wynne (WYN)

RTI i FD CRT: 6-21-96: SPT: 6-24.5-96

JMFI L: Conawav: D: Bennett/Conawav

CONE PENETRATION TEST

RATIO 
%

8 0

1
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MN/m2

o e

[>
 z. 
i

ft

to

12
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21
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GRAIN SIZE

_E

sa

0.039

0.052
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0.021 
0.020

0.026

0.016 
0.024

0.033 
0.330

0.113
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0.026

0.013 
0.009

0.008

0.012

o'.ois

0.011

0.060

X
in

%
UL

67

59

58

73 
77

74

76 
67

64 
23

38

18 
86

53 
94

45 
82

86

78

83

53

REMARKS: Outside of failure zone 140 ft west of intersection of 
Garden Grove on Schoenborn, northern most of WYN.
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GRAPHIC LOG
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X X1[
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.............

.

TT Northridge Ground Deformation Studies

 miATFq X: 359126.7. Y: 3787643.1

MHWATFR 21.7 ft: 6.6 m

i-nnM 774 ft.: 235.9 m MSL

SOIL DESCRIPTION

Fill

Sandy lean CLAY, yellowish brown 10YR5/4, 
disseminated carbonate friable, many root 
traces, few 5 mm pebbles, bedding laminations 
3-10 mm, pp«2.25 ksc

Sandy lean CLAY, yellowish brown 10YR5/4, 
disseminated r^.-honate , root traces, several 
3-mm-thick sanay lenses, friable, slightly 
sticky, pp**1.25 ksc

^- Sandy lean CLAY, yellowish brown 10YR5/6, mica 
present, pebbles to 5 mm, root traces upper 
1/2, sandy partings 3-5 mm, disseminated 
carbonate abundant
Lean CLAY with silt, brown 7.5YR4/4, abundant 
disseminated carbonate, irregular spaced
partingts 5-20 mm, slightly sticky, pp=l ksc

Lean CLAY with sand to sandy lean CLAY, dark 
yellowish brown 10YR4/4, few pebbles to 20 mm, 
massive, soft, pp<0.1 ksc

y
Interbedded. sandy lean CLAY, silty SAND, and 
sandy SILT, dark yellowish brown 10YR4/4 to 
light olive brown 2.5Y5/6, minimum bedding 50 

-\ mm-thick, disseminated carbonate present 
\ throughout, pp*<0.1-l ksc
\- Silty SAND, dark yellowish brown 10YR4/6, very 

~\ friable, slight carbonate, some pebbles 10 mm
^ Silty GRAVEL with sand and lean CLAY with sand, 

yellowish brown 10YR5/4, carbonate present, 
sharp contact
Lean CLAY with sand, olive brown 2.5Y4/4, firm, 
holds together well

   Lean CLAY, olive brown 2.5Y4/4, uniform 
texture, massive, plastic and sticky, some 
crude blocky structure, disseminated carbonate 
minor to moderate

^- Lean CLAY with sand, dark yellowish brown 
>10YR4/6. root traces, massive, mottled, firm, 

slight carbonate 
Lean CLAY with sand, yellowish brown 10YR5/4, 

\abundant carbonate spots, one 6 mm concretion, 
firm, sticky, pp=1.75 ksc 
Sandy lean CLAY, dark brown 7.5YR4/4, sample on 
tip of auger

End of sounding, 50.9 ft., 15.5 m

... ... , Page 1 of 1
Magnitude- 6.8 Acceleration* 0.51 j -^ -^



USGS GEOTECHNICAL LOG

HOLE NUMBER J__________ 

LOCATION Potrero Canyon (POT)

DATE DRILLED CPT: 5-8-95

PROJECT Northridge Ground Deformation Studies 

COORDINATES X: 347214. Y: 3806858_____ 

GROUNDWATER 18.3ft: 5.6m__________

PERSONNEL D: Bennett/Critev ELEVATION 1025ft.; 312.4m MSL

ft

GRAIN SIZE

8 a

SS 
en

en
SOIL DESCRIPTION

Lean CLAY to lean CLAY with sand

Silty SAND

Interbedded lean clay to sandy lean clay and 
sandy silt to silty sand

Many gravel layers noted in sounding logs, 
gravel could be heard scraping on sounding 
rods.

Silty SAND

End of sounding, 38.1 ft., 11.6 m

REMARKS: Southernmost along canyon axis.
Magnitude= 6.8 Acceleration= 0.43
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USGS GEOTECHNICAL LOG

HOLEN 

LOCATI 

DATEC 

PERSOh

£- ?(  QJ <b 
m «£ ^ 
O vS

'. .5-
1-

-5 a-
~ 2-

2.5-

-10 3-

; 3.5-
4-

- 15 4-*\
" 5- 

5.5-

20 +
6.5- 

7-

-25 7̂
a-

A5-

-30 *
9.5-

-35 /a^

! its-

-40 ^

! /3-
-45 afr

w-

] WL5-

-50 ^

IIMRFR 2

DN Potrero Canyon (POT)

RTIIFD CPT: 5-8-95

JNFI D: Bennett/Critev

CONE PENETRATION TEST

RATIO 

8 0

5̂

k.
s
J

j>
<>

\

~^~^

MN/m2 

o e

7

\

v

z 
1

GRAIN SIZE

a

CO 

LL

REMARKS: Southernmost along small dirt road 
Very close to bedrock NB slope.
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.............

.............

:PT Northridge Ground Deformation Studies

niWATFc; X: 347266. Y: 3806894

MDWATFR

&TTOM 1020.3ft: 311.0m MSL

SOIL DESCRIPTION

Lean CLAY to lean CLAY with sand

Silty SAND

End of sounding. 23 ft.. 7.0 m

Page 1 of 1
Magnitude= 6.8 Acceleration* 0.43 ^c^



HOLEN 

LOCATI 

DATED 

PERSf>

xo "£
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as-
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! us- 

ii- 40 *
£5-

~. 13-

' AT &5-A^\*-T\J

14- 

"_ 14.5-

-50 *
15.5-

'. &

USGS GEOT

IIMRFR 3

HN Potrero Canyon (POT)

RTI I Fn CPT: 5-8-95: SPT: 7-6-95

JNFI L: Fumal: D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

Ii

TIP, 
MN/m2

0 fi

>

>

S

)

p

z 
i

&

2
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GRAIN SIZE

J
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0.020 
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0.036 
0.048

0.028 
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0.110

0.022 
0.025
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S
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REMARKS: Along dirt road. 
Vane, field vane in kn/m A2
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GRAPHIC LOG
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= =
..........

CAL LOG 

FPT Northridae Ground Deformation Studies

DTNATFS X: 347268, Y: 3806917

wnwATFR 10.7ft: 3.3m

ATTHN 1018.5ft; 310.4m MSL

SOIL DESCRIPTION

Lean clay, dark yellowish brown. 10YR3/4

Lean CLAY, olive brown, 2.5Y3/4, pp=0.6 ksc; 
vane 26-23-10

Sandy SILT, olive brown, 2.5Y3/4, moist,

r, SILT with sand and sandy SILT, olive brown, 
v 2.5Y4/3. moist, pp=0.1 ksc, vane 21-20-18

SILT, olive, 5Y4/3, pp= 1.1. vane 35-30-21 

Silty SAND, olive. 2.5Y4/4

Silty SAND, poorly sorted, some fine gravel

Lean CLAY and lean CLAY with sand, olive brown, 
2.5Y3/4, pp=0.2 ksc

Lean CLAY with sand, olive brown. 2.5Y3/4

SILT with sand to lean CLAY, olive brown, 
2.5Y3/4. pp=0.4 ksc
Lean CLAY to silty CLAY with sand, olive brown. 
2.5Y4/4. some fine gravel. pp=0.7 ksc

Silty CLAY with sand, olive brown, 2.5Y4/4, 

Sandy silty CLAY, dark olive brown, 2.5Y3/4 

Silty sand

End of sounding, 51.5 ft., 15.7 m

Page / of /
Magnitude= 6.8 Acceleration= 0.43 ^^



USGS GEOTECHNICAL LOG

HOLEN 

LOCATI 

DATED 

PERSOfv

tt 1
£j£ 1
f"*^ s^i
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; 3.5-
4-

-15 <*
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-20 *
6.5- 

7-

-25 7̂
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as-
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It-

115-

-40 *
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-45 afr
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L 50 ^
- JS5-

" /e-

UMRFR 4

nw Potrero Canvon (POT)

RTIIFH CPT: 5-9-95

JNFI D; Bennett/Crilev

CONE PENETRATION TEST

RATIO 
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REMARKS: Atong dirt road
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-PT Northridae Ground Deformation Studies

nTNATFS X: 347270, Y: 3806943

NDWATFR 9ft.; 2.7m

ATinw 1018.8ft.; 310.5m MSL

SOIL DESCRIPTION

Lean CLAY to lean CLAY with sand

 
SILT, SILT with sand, and sandy SILT

Silty SAND

Lean CLAY to sandy lean CLAY

End of sounding, 40.7 ft.,

Magnitude= 6.8 Acceteration= 0.43

12.4 m
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PERSO
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USGS GEOT 

1 JMRFR 5

nw Potrero Canvon (POT)

RTIIFR CPT: 5-9-95

JMFI D: Bennett/Critev

CONE PENETRATION TEST
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REMARKS: Along dirt road.
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GRAPHIC LOG

t

|

:AL LOG
-n Northridge Ground Deformation Studies

DINATES 

NDWATER 

ATION K

X: 347270. Y: 3806971

9.7ft: 3.0m

318.8ft.: 310.5m MSL

SOIL DESCRPTION

Lean CLAY to lean CLAY with sand

V 

SILT to SILT with sand

Sandy SILT

Silt to SILT with sand to lean CLAY with sand

Silty SAND

Lean CLAY to sandy lean CLAY 

Silty SAND

End

Magnitude* 6.8

of sounding, 45.6 ft.,

Accelerations 0.43

13.9 m

Page 1 of / 
138



HOLEN 

LOCATI 

DATEC 
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USGS GEOT

IIMRFR 6

nM Potrero Canvon (POT)

RTI i Fn CRT: 5-9-95; SPT: 7-7-95

JNFI Lfumal; D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
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REMARKS: Along dirt road. 
Vane, field vane in kn/m*2
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CAL LOG 

FPT Northridae Ground Deformation Studies

DINATES 

NDWATER 

ATION «

X: 347272, Y: 3807003

9.3ft.; 2.8m

318 ft: 310.3 m MSL

SOIL DESCRIPTION

Lean CLAY with sand and sandy lean CLAY, dark 
brown, 10YR3/3, moist, pp=0.1 ksc. vane 
19-17-9; vane 15-14-10

:
~~-- Lean clay, dark brown, 10YR3/3, moist 
V vane 19-18-12, Lean CLAY, dark brown, 10YR3/3, 

moist, pp=<0.1, vane 22-21-17

SILT with sand, dark brown, 10YR3/3; top, fine 
sandy silt, bottom, silty fine sand

vane 20-18-15, Lean clay or silt (needs 
atterberg) , dark brown, 10YR3/3

SILT with sand to SILT, dark brown, 10YR3/3, 
pp=0.8

SILT with sand, dark brown, 10YR3/3

Lean CLAY with sand, some fine gravel, dark 
brown. 10YR3/3. pp=1.35 ksc

Lean CLAY, dark brown, 10YR3/3

Lost sample

SILT with sand 
  Silty SAND, yellowish brown. 10YR5/4, some

gravel to 2.2 cm, hard drilling at 49.5 ft 

End of sounding, 51 ft., 15.5 m

Magrttude= 6.8
Pagplofl

Acceleration= 0.43 j -^ p
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USGS GEOT 

UMRFR 1

nw Potrero Canvon (POT)

RTIIFH CPT: 5-9-95

JNIFI D: Bennett/Crilev

CONE PENETRATION TEST

RATIO 
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C
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GRAIN SIZE
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en
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REMARKS: In Ine of cfirt road, north side main road.
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:AL LOG
rpy Northridae Ground Deformation Studies

niKJATFR X: 347274. Y: 3807033

wnwATFR 82ft: 2.5m

ATTOW 1017.3ft.: 310.1m MSL

SOIL DESCRIPTION

Lean CLAY to sandy lean CLAY 

y

SILT with sand 
^^ Sandy SILT

SILT to sandy SILT 

Sandy SILT

Lean CLAY to sandy lean CLAY 

Silty SAND

Interbedded lean CLAY and silty SAND to sandy 
SILT

Silty SAND
End of sounding, 41.3 ft.,

Magnitude3 6.8 Acceleration3 0.43

12.6 m
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USGS GEOTECHNICAL LOG
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REMARKS: Along canyon axis. 
Vane, fiekJ vane in kn/m A2
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=TT Northridge Ground Deformation Studies

DINATES 

NDWATER 

ATION K

X: 347178, Y: 3806911

10.8 ft: 3.3m

)15.6ft.; 309.6m MSL

SOIL DESCRIPTION

Lea
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    Lea 
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~^SIL 
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Magnitude3 6.8

n clay, brown, 10YR4/3, some pebbles to 2 cm

vel more common than above
i CLAY with sand, dark olive brown, 2.5Y3/4, 
B fine gravel to 1 cm, slightly moist, 
0.5
T with sand, dark olive brown, 2.5Y3/4, some 
/ coarse sand, vane 25-21-14

jy SILT, olive brown, 2.5Y4/4, some fine 
/el to 4 mm, vane 28-24-21

ty SAND to sandy SILT, dark brown, 10YR3/3, 
DP is flow?) , gravel to 2 cm, vane 21-19-NA
2 40-35-NA, silty SAND, dark yellowish 
vn, 10YR4/4, gravel to 3 cm, subangular, 
 *ix is sandy clay loam; 3 parts; top, silty 
D, dark olive brown, middle; silty SAND, 
» gravel to 1.5 cm, bottom, silty SAND with 
/el, dark olive brown, 2.5Y3/4; vane at 5.8 
39-34-31

r with sand to sandy SILT

Jy SILT, dark olive brown, 2.5Y3/4, 
assional fine gravel to 5 mm
Jy SILT, some sandy lean clay, some fine 
/el, dark olive brown, 2.5Y3/4, (debris 
i?) , pp=1.5

:y SAND with gravel, and silty SAND, dark 
/e brown, 2.5Y3/4, gravel to 2.5 cm
Jy lean CLAY to silty SAND, dark grayish 
*n, 2.5Y4/3, massive, very poorly sorted, 
> subangular to subrounded gravel to 5 cm, 
turn stiff, calcareous, disseminated to very 
11 carbonate nodules. pp=0.8 on matrix

Jy lean CLAY, dark olive brown, 2.5Y3/4, 
»ts of soft mudstone (?) are dark brown, 
rfl4/4, tip of sample is hard fractured clast

Jy lean CLAY, matrix is dark olive brown, 
Jized rock fragments are common, dark gray, 
c brown, strong brown
:y SAND, dark olive brown, 2.5Y3/4, with 
iron fine mottles of strong brown, poorly 
:ed gravel, gravel to 3 cm, (debris flow?)

of sounding, 53.5 ft., 16.3 m
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Acceleration3 0.43 j^
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rrT Northridqe Ground Deformation Studies

rmiATFq X: 347155. Y: 3806946

wnwATFR 8.5 ft: Z6m

ATTnw 1012.4 ft; 308.6m MSL

SOIL DESCRIPTION

Lean CLAY to sandy lean CLAY 

SILT to sandy SILT and lean CLAY

Sandy SILT

Lean CLAY to sandy lean CLAY

End of sounding. 32.8 ft.. 10.0 m

Pane t ni 1

Magritude=6.8 Acceteration= 0.43 14P
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ŝ>
>
S
c
C

Sr

z 
i

85

GRAIN SIZE

E

n8
tn

LJL

REMARKS: Along canyon axis.

en
J8
d

PROJE 

COOR 

GROU 

ELEV

i
;

;

1

C

>

i

\

t

i

%

GRAPHIC LOG

i
yy
/

yi'/,
//

'/','4
6

\/',
1

'/
1', '<.
2

.............

rrT Northridqe Ground Deformation Studeis

nrwATFq X: 347132. Y: 3806978

wnwATFR 8.3 ft: 2.5 m

ATTHNI 1010.1ft- 307.9m MSL

SOIL DESCRIPTION

Lean CLAY to sandy lean CLAY

y

Lean CLAY with sand to SILT with sand
^

Interbedded sandy SILT with lean CLAY with sand

Lean CLAY to sandy lean CLAY

Silty SAND

End of sounding, 35.4 ft., 10.8 m

Pane 1 nf 1

Magnitude- 6.8 Acceleration- 0.43 \d^



USGS GEOTECHNICAL LOG

HOLE NUMBER 11

LOCATION Potrero Canyon (POT)

PROJECT Northridqe Ground Deformation Studies 

COORDINATES X: 347114. Y: 3807003______

DATE DRILLED CPT: 5-10-95 GROUNDWATER 7.3ft: 2.2m

PERSONNEL D: Bennett/Critey ELEVATION 10082 fU 307.3m MSL

?*
a- 1

CONE PENETRATION TEST

RATIO

CO

TIP, 
MN/m2

GRAIN SIZE
C LOG

SOIL CESCRIPTION
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Lean CLAY to sandy lean CLAY, firm

Lean CLAY with sand to sandy lean CLAY, very 
soft

_ _ Silty SAND to sandy SILT, 
C """"'""

SILT to sandy SILT to lean CLAY with sand

Silty SAND 
0

i___
End of sounding, 51.5 ft., 15.7 m

REMARKS: Along canyon axis.
Magitude= 6.8 Acceteration= 0.43

Page 1 of 1 
144



HOLEN 

LOCATI 

DATED 

PERSON

t  "53 <i)
5i° 1
a~~ >S

~ -5- 

f-

-5 »
2-

2.5-

-10 *
35-

4-

- 15 ^
" 5- 

5.5-

-20 *
6.5- 

7-

' 7^ L5-
C-\J

o- 

8.5-

-30 *
C7.J^

10-

-35  *
11- 

'. 1L5-

-40 " 
12.5-

13- 

- AI- 13.5--45
M- 

" /45-

-50 *
15.5-

'. &

USGS GEOT

UMRFR 12

nw Potrero Canyon (POT)

RTI I FD CPT: 5-10-95; SPT: 7-9-95

JNFI L: Fumal: D: Bermett/Crilev

CONE PENETRATION TEST

RATIO 
%

8 0

^
:^^__

TIP o
MN/m2 

0 f

f

\

£.

z 
1

&

1

3

6+

4

8

86

36

GRAIN SIZE

^
8a

0.010

o.ora
0.101

0.040 
0.008

0.038 
0.015

0.012 
0.070

0.050 
0.019

0.016 
0.117

0.156 
0.036

0.094 
0.037

0.041

0.411

0.340

** 

CO

£
LJL

93

87 
43

68 
90

77 
92

90 
52

69 
93

90 
41

26 
89

40 
84

73

15

16

REMARKS: Along canyon axis, northern most, 
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-n Northridoe Ground Deformation Studies

DINATES 

NDWATER 

ATION «

X: 347099. Y: 3807025

6.5 ft: 2.0m

)07ft; 306.9m MSL

SOIL DESCRIPTION
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L SIL'

Sill 
25 i

Sill
-s^ OCCJ

End

Magnitude* 6. 3

B 39-24-9

n CLAY, brown, 10YR4/3, moist, vane 18-16-10

n CLAY with sand to sandy SILT and silty 
D, well developed fining upward sequence, 
< olive brown, 2.5Y3/4 to dark grayish 
rfn, 2.5Y4/2 with depth, massive, wet, soft 
ghtly calcareous, common coarse sand, vane 
3-8, pp=0.4 ksc and softer
jy SILT to silty SAND, brown, 10YR4/3, vane 
22-14, pp=0.6 ksc
dy lean CLAY to lean CLAY, both, dark brown. 
=13/3, top vane 42-31-15. bottom vane 
16-13
T CLAY to lean clay or silt with sand to 
f, dark grayish brown, 2.5Y4/3, weakly 
:areous, shows some reaction to shaking, 
: to very soft, some small carbonate blebs, 
less than 0.2 ksc
Jing is irregular: Lean CLAY to SILT to 
jy SILT, dark olive brown, 2.5Y3/4, top 
>, 24-22-17, bottom vane 58-40-34, pp=1.5

Jy SILT to SILT, dark olive brown 2.5Y3/4. 
mated, pp=1.5 ksc, vane 58-40-34
parts; lean CLAY to lean CLAY with sand, 

c olive brown, 2.5Y4/3, soft, slightly 
:areous, some laminations, soft; and... 
ty SAND and sandy SILT, dark olive brown, 
(4/3, some gravelly coarse sand, quick
ty SAND, well sorted, grading to very fine 
j; and... SILT, dark brown, 2.5Y3/4. quick
ily variable, silty SAND and sandy SILT to 
i CLAY with sand, bedding varies from 30 mm 
about 120 mm, dark olive brown, 2.5Y3/4, 
/ is very soft and plastic, contacts 
jational, pp=0.2 to 0.04 ksc
F with sand, dark brown, 2.5Y3/4, quick

ty SAND, yellowish brown, 10YR5/4. gravel to 
nm

:y SAND, yellowish brown, 10YR5/4, 
sssional pebbles to 20 mm
of sounding, 43.5 ft.. 13.3 m
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